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6 GEOLOGY

6 .1  SCOPE

Th is  chap te r  desc r i  bes  the  genera l  geo log i ca l  cond ' i t i ons  o f  t he

permi  t  and ad jacent  areas and i  dent i  f  i  es  whether  the condi  t ' ions are

acceptab le  for  recovery  o f  the coa l  by  underground methods.  The

fo ' t  
' low ' i  

ng major  top i  cs  are  covered:  methodol  ogy,  r '€g i  ona l  geo l  og i  c

f ramework ,  s t ra t i  g raphy  anq .  s t ruc tu re  o f  t he  p ro jec t  v i  c i  n i  t y ,

ex ten t  o f  coa j  rese rves ,  coa l  qua l  i  t y  and  cha rac te r i  s t i  cs ,

cha rac te r i s t i cs  o f  t he  ad jacen t  un i t s ,  and  the  geo log i c  haza rds  and

i  mpac t s  o f  m i  n i  ng ,

6.2 METHODOLOGY

The  i n fo rma t i on  used  i n  p repa r i ng  t h i s  chap te r  i nc1udes  ava i l ab le

I  i  te ra ture  f rom sur roundi  ng mi  nes,  and up- to-date  mappi  ng and

rese rve  es t ima tes  by  the  Co-Op  pe rsonne l .  Phys i ca l  and  chemica l

ana l ys i s  we re  pe r f o rmed  i n  a  ce r t i f i ed  l abo ra to r y .

6.3 REGIONAL GEOLOGIC FRAMEHORK

The  m in ing  s i t e  l i e s  a t

forms the eastern face

the  Co ]o rado  P l  a teau ,

phys iog raph i c  p rov ince .

the base of an erosional escarpment that

o f  the  Wasatch  P la teau,  a  subd iv is ion  o f

a  subd i  v i  s ion  o f  the  Co lorado P l  a teau

East  of  the Wasatch Plateau is  Cast le
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Va1  1ey  ,  a  re l  a t i  ve1  y  f  1  a t  a rea  ove r  80  m i  
' l ong  

and  10  m i  w i  de

t rend ing  no r theas t - sou thwes t .  Eas t  o f  Cas t l e  Va11ey  l i es  the  San

Ra fae l  Swe ' l  l ,  a  g rea t  up fo l d  marked  by  r i ngs  o f  hogback  h i l l s  and

' i  n te rven i  ng  va l  I  eys .

The Wasatch  P la teau is  a  h igh  broad,  f la t  a rea  d issec ted  by

numerous st reams. The hi  gh p l  ateaus of  Utah,  whi  ch i  nc l  ude the

Wasatch P1 ateau,  are thought  to be a t ransi  t ion zone contai  n i  ng

geo log ic  s t ruc tu res  common to  bo t ,h  the  Co lorado P la teau Prov ince

and the  Bas in  and Range Prov ince  to  the  west .

Co-Op m' i  n ing s i te  is  located near  the east  cent ra l  edge o f

wha t  i s  known  as  the  Wasa tch  P la teau  coa l  f i e l d .  The  p la teau  edge

i s  a  s teep  c l i f f  w i t h  a  max imum re l ' i e f  o f  abou t  1 ,000  f t ,  coa l

outcrops appear  i  n  the canyon wal  I  s  and a1 ong the c l  i  f fs .  Rock

types a t  the s i te  are  I  a te  Cretaceous i  n  age and are  genera l  1  y

composed  o f  g ray  sands tone  o f  f i ne  to  med ium g ra in ,  i n te rbedded

wi  th  subord i  nate  gray and dark  gray carbonaceoua sha le  and coa l

present  w i  th  cont i  nenta l  and/or  t rans i  t i  ona l  sed i  ments .  Mar i  ne

sediments occur beJow the seguence and are exposed to the east of

t he  esca rpmen t  i n  t he  cas t l e  va l l ey .

Tab le  6 -1  g i ves  the  genera l i zed  s t ra t ' i  g raph ' i c  seguence  and

un i t  desc r ip t i on  o f  t he  Wasa tch  P la teau .  The  o ldes t  rocks  a re  o f

the ear ly  upper  c re taceous age.  The major  commerc ia l  coa l  seams

occu i l i  n the B l ackhawk f ormat i on and are of Compan i on age .
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Tab' l  e 6- 1 Gene ra I  i  zed Sect i  on of  Rock

Coa l  F i e l d

Formati ons, l tasatch PJ ateau
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St ruc tu ra l ' l  y ,  s t r a ta  i n  t he  Eas te rn  Wasa tch  P la teau  gene ra l l y

d i p  sou the r l y  ( some t imes  s ]  i gh t ' l  y  sou theas t  o r  sou thwes t )  a t  
' l ow

ang les  o f  1  t o  3  deg .  Loca l1y ,  nea r  f au l t s ,  t he  d i p  i nc reases  t o

abou t  2A  deg .  Th ree  ma jo r  no r t h - sou th  t r end ing  f au l t  zones  have

been  de f i ned  i n  t he  Wasa tch  P la teau  Coa l  F i e ' l  d  (F i gu re  6 -1 ) .  Each

zone  i s  t he  p roduc t  o f  a  h i gh  ang le  b l ock  f au l t  w i t h  ex tens i ve

m ino r  f  r ac tu r i ng  w i t h i n  t he  g raben .  The  Joes  Va l  l ey  Fau ' l  t  i s  t he

la rges t  zone .  As  shone  i n  F igu re  6 -1 ,  t he  zone ' l  i e s  seve ra l  m ' i  l e s

wes t  o f  t he  eo -Op  pe rm i  t  . .  a rea .  The  P ' l easan t  Va1  1ey  Zone  a re

ve r t i ca l  w i t h  be tween  a  f ew  f t  t o  100  f t  d i sp1  acemen t  (Doe ' l  l i ng ,

1972  )  ,  a l  t hough  g rea te r  d i  sp l  acemen t  occu rs  
' l o ca ' l  

I  y .  The  No r th

Gordon  Fau  I  t  Zone  ,  wh i  ch  occu rs  nea r  the  eas te rn  boundary  o f  t he

Wasa tch  P la teau  f i e l d ,  i s  t he  l eas t  ex tens i ve  o f  t he  zones .  The

t rends  o f  t he  f au l t s  have  a  comp ' l  ex  pa t t e rn .  D i sp lacemen t  i s

gene ra ' l  l y  ] ess  t han  800  f t  ( see  p l a te  2 -1  f o r  a  l a rge r  sca le  v i ew

o f  f au l t s  w i t h i n  t he  pe rm i t  a rea ) ,

6 .4  GEOLOGY OF THE PROJECT VICINITY

P la tes  2 -4 ,  3 -1 ,  and  6 -1  t h ru  6 -8  show  the  t opog raphy  o f  t he  a rea .

The  pe rm i t  a rea  i s  gene ra l  1y  rugged ,  w i t h  e l eva t i ons  va ry i ng  f r om

7 ,000  t o  abou t  10 ,000  f t  above  sea  l eve l .  S l opes  w i t h i n  t he  pe rm i t

a rea  va ry  f r om more  t han  210  pc t  ( 65  deg )  eas t  o f  S ta r  Po in t  t o

l ess  t han  4  pc t  (Z  deg )  on  Gen t r y  R idge .
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6 .4 .  1 St ra t i  o raphy

Al  l  o f  the geo log ' i  c  format ions exposed on or  ad jacent  to  the permi t

area are  Cretaceous members  o f  the Mesaverde group,  w i  th  the

excep t i  on  o f  t he  Nor th  Horn  Fo rma t i  on ,  wh i  ch  i  s  Te r t i  a ry  (Tab l  e

6 -1  &  F igu re  6 -2 ) .  The  m inab le  coa l  seams  a re  l oca ted  i n  t he  Uppe r

Cretaceous B1 ackhawk Format i  on.

6.4 .  1  .  1  S tar  Po i  n t  Sandstone

The Star  Po i  n t  Sandstone,  the

g roup  (Doe1  1  i ng ,  1  97Z ) ,  i s  a

mar ine  sand-s tone  o f  med ium to

of the Watt i  s Canyon area the

th ree  tongues .

basa'l f orrnat' i  on of the Mesaverde

1  i  gh t - co ' l o red ,  f a i  r l y  we l  l - so r ted

f i ne  g ra i n  (Sp ieke r ,  1931  ) ,  No r th

Star  Po i  n t  Sandstone d i  v i  des i  n to

,o

In  the  p ro iec t  v i c in i t y ,  the  tongues  a re  essen t ia l  l y  fused

' i  n to  one mass ive  c l  i f f - fo rming  un i t .  The Star  Po in t  becomes

th icker  to  the  southeas t ,  rang ing  to  4OO to  460 f t  near  the  eas tern

edge of t 'he J ease area to 600 ft  or more near the central part of

Hun t i  ng ton  Canyon  (  Sp i  eker ,  1  991  )  .

6 .4  .1  .2  B l  ackhawk Format i  on

Over ' l  y i ng  the  S ta r  Po in t  Sands tone  i s  t he  coa l  bea r ing  B lackhawk

cons i  s ts  o f  a l  te rnat i  ng Sandstone ,  sha1e,  and coa1 beds,  w ' i  th  th  i  n
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beds  o f  a rg i l l a ceous  f r eshwa te r  l ' imes tone  occu r r i  ng  occas iona l l y ,

The sequence represents  depos i  t i  on  a l  te rnat i  ons between I  i  t to ra l

and  l agoona l  sed imen ts .  The  f o rma t i on  i s  app rox ima te l y  1 ,OOO f t

t h i ck ,  w i t h  t he  va ]  uab le  coa l  seams  l oca ted  w i t h i n  t he  l owe r  4OO

f t  (Doe ]  ' l  i ng ,  1972 ) .  The  sands tone  beds  a re  f i ne  t o  med ium-g ra ined

(sp ieke r ,  197Z) .  The  sands  o f  t he  b lackhawk  a re  genera l  l y  cemen ted

by  ca l c i um ca rbona te  o r  s i f i ca ,  w i t h  t he  excep t i on  o f  a  f ew

loca l i zed  a reas  i n  wh i ch  t he  cemen t  i s  a lmos t  en t i r e l y  c l ay .  I r on

i s  a ]  so  p resen t  i n  t he  cemen t  o f  a l l  bu t  t he  pu re  wh i te  sands tone

(Sp jeke r ,  1931 ) .

An except i  on to  above ment i  oned sandstone i  s  the Aberdeen

Sands tone ,  a  coa rse -g ra ined ,  wh i te  sand  tha t  i s  t raceab le  f rom the

nor the rn  pa r t  o f  t he  Wasa tch  P la teau  coa l  f i e l d  sou thward  to  the

no r thwes t  s ' l opes  o f  Gen t r y  Moun ta in  (Sp ieke r ,  1931  ) .  The  gene ra ' l  ' l  y

d i scon t i nues  na tu re  o f  t he  B lackhawk  and  apdaren t  
' l ow  

spec i f i c

wa te r  y i e l d  (Co rdova ,  1964 )  i nd i ca tes  t ha t  t he  wa te r  y i e l d i ng

capab i l i t i e s  o f  t he  B lackhawk  a re  on l y  o f  l oca l  impo r tance .

Th ree  genera l  t ypes  o f  sha1e ,  a ]  1  con t i  nen ta l  i  n  o r i  g i  n ,  have

been  i den t i f i ed  i n  t he  B lackhawk  f o rma t i on  (Sp ieke r ,  1931  ) :

o rd i na ry  c l ay  sha le ,  ca rbonaceous  sha1e ,  and  smoke -g ray  sha le .  The

o rd ina ry  c l ay  she l  I  i s  g ray  o r  g reen ,  g ranu la r ,  and  no rma l  l y  so f t

a t  t he  ou tc rop ;  t he  ca rbonaceous  she ' l  I  i s  b rown  to  b lack ,  mass i ve ,

and 
' l  

ami  nated;  and the smoke-gray she l  I  i  s  tough and l  eathery ,  and

in  i t s  unwea the red  s ta te  i s  ha rd  and  homogeneous  (Sp ieke r ,  1931  ) .
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Shal  e  ac ts  as  an e f fec t i  ve  bar r i  e r  to  the ver t i  ca l  movement  o f

wa te r  w i t h i n  t he  B lackhawk  Fo rma t i on .  The re fo re ,  a  s i gn i f i can t

po r t i on  o f  t he  wa te r  t ha t  reaches  the  B lackhawk  p robab ly  pe rco la tes

downward unt i  1  i  t  reaches a  sha l  e  I  ayer ,  wh i  ch  causes hor i  zonta l

movemen t  t o  t he  su r f ace  o r  ano the r  "d ra i n "  (  i . e .  sands tone  f i nge r )

w i t h i n  t he  f o rma t i on .

6 .4 .  1  .3  Cas t l  ega te  Sands tone

The  Cas t l ega te  Sands tone ,  genera l l y  cons ide red  the  basa l  member  o f

t he  P r i ce  R i ve r  Fo rma t i on  (Sp ieke r ,  1931 )  cons i s t s  o f  mass ' i ve ,

h i  Sh l  y  res i  s tant  medi  um to  coarse-gra i  ned sandstone beds

con ta i n i ng ,  i n  p l aces ,  cong lomera te  w i t h  a  ma t r i x  o f  g r i t

(Doe l l i ng ,  1972 ) .  I t  i s  t hough t  t o  be  o f  ma r i ne  o r i  g i n  (Pau ' l  W ie r

Company ,  197?  )  .  A l  t hough  the  Cas t l  ega te  ove r l  i es  the  B ' l  ackhawk

Forrnat i  on,  i  t  appears  bar ren o f  coa l  i  n  the p l  a teau 
' lease 

area.

6.4 .1 .4  Pr i ce  R ive r  Format ion

The I  i t ho log ic  charac te r i s t i cs  o f  the  Pr i ce  R ive r  Format ion  and  the

unde r l y i ng  Cas t l ega te  Sands tone  a re  s im i  1a r ; however ,  the

cas t legat ,e  member  i s  d i f fe ren t ia ted  f rom the  Pr ice  R iver  Format ion

cons is ts  o f  med ium to  coarse-gra ined sands tone beds  w i th  occas iona l

I  enses  o f  sha l  e .  A ' l though the  un i  t  has  a  h i  gn  poros i  t y ,  i  t s

apparent  ' low permeabi  1 i  ty  (  Cordov?,  1 964 )  reduces i  ts  water

y ie ' ld i  ng  capab i  ' l  i  t i  es  except  th rough f  rac tu res .
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6.4 .  1  .5  Nor th  Horn  Format i  on

The  younges t  geo log ic  fo rmat ion  w i th in  the  permi t  a rea  i s  the  Nor th

Horn  Format i  on ,  wh i  ch  caps  the  Pr i  ce  R i  ver  Format i  on  on  Gent ry

Mounta i  n  (  Doe l  I  i  ng ,  1g7A )  .  The Nor th  Horn ,  the  ' lowest  
member  o f

the  Wasatch  Group ,  cons is ts  o f  va r iega ted  sha les ,  i r regu la r  beds

of  9 ray ,  b rown,  o r  c ream co lo red  sands tone o f  var ious  tex tu res ,  and

th in  beds  o f  s tee l -g ray  and  c ream co lo red  I  imes tone  (Sp ieker ,

1931) .

6  .4 .  1  .6  Sur f i  c i  a l  Depos i  t s

A few  sma l l  a reas  i n  t he  eas te rn -mos t  pe rm i t  a rea  a re  cove red  w i th

Quaternary  grave ' l  .  There are  no a l  luv ' i  a l  depos j  ts  w i  th i  n  the area

to  be  a f fec ted  by  the  m i  n i  ng .  L i  kew i  se ,  t he  pe rm i  t  a rea  i  s  no t

p rone  t o  sJ ' i  des .

6 .4 .2 Strug-ture

St ruc tu ra l  1y  the  s t ra ta  i n  t he  Wasa tch  P la teau  genera ' l  1y  d ip

sou the r l y  ( s l i gh t l y  sou theas t  o r  sou thwes t )  a t  ang les  o f  I  t o  3

deg.  Three major  nor th-south  t rend i  ng fau l  t  zones have been

de f ined  i n  the  Wasa tch  Coa l  F ie ld .  Each  zone  i s  t he  p roduc t  o f  a

h i  Sh  b l  ock  f  au ' l  t  w i  t h  ex tens i  ve  m i  no r  f  r ac tu r i  ng  w i  t h i  n  t he  g raben .

The  Bear  Canyon  M ine  i s  ' l oca ted  
i n  t he  P leasan t  Va l  1ey  Fau l t  Zone .

The  ve r t i ca l  d i sp lacemen t  be tween  a  few  f t  and  2OO f t  p lus .  A
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maio r  f au l t  sepa ra tes  the  Bear  Canyon  M ine  f rom the  T ra i l  Canyon

Mine .  (No te :  Geo techn ica l  sec t i o r i s  a re  l oca ted  i n  Append ix  8 -A  and

the  m ine  i s  mapped  on  P la tes  3 -4  and  3 -4a ) .  D i sp lacemen t  on  t h i s

pa r t i cu l a r  f au l t  i s  es t ima ted  t o  be  22O f t .  Du r i ng  t he  m ' i n i ng  o f

the bear  canyon Seam severa l  rn i  nor  f  au l  ts  were d ' iscovered i  n  the

Tra i  I  Canyon  M i  ne .  These  f  au ' l t s  may  e f  f  ec t  t he  m i  n i  ng  o f  o the r

sgams .

6.5 GEOLOGY OF THE COAL BEDS AND ADJACENT UNITS STRATIGRAPHY

Al l  o f  t he  geo log i c  fo rma t ion  exposed  on  o r  ad jacen t  t o  the  pe rm i t

area are  Cretaceous members  o f  the Mesaverde group,  w i  th  the

excep t i on  o f  t he  No r th  Ho rn  Fo rma t i on ,  wh i ch  i s  Te r t i a r y .  The

mi neabJ e coal  seams are I  ocated i  n the Upper Cretaceous B' l  ackhawk

Fo rmat i on .

6 .5 .  1 Exo I o[ajLi on and .Dr i ] 
' l i ns

6 .5 . . | .1  Tes t  Bor ings

Co-Op has not  done any tes t  bor ings.  A request  was made to  the

Northwest Carbon for the i  nformat i  on from Northwest Carbon

concern i  ng  d r i  I  I  i  ng  Nor th  o f  t he  pe rm i  t  boundary  wh i  ch  wou l  d  be

inco rpo ra ted  i n to  the  p1an ,  bu t  t he  reques t  was  no t  g ran ted .
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The

the app l

refe r  red

app l  i  can t

i  can t  w i  th

to  in  the

r espec t f u l  1y  r eques t s  t ha t  t he  D i v i s i on  supp l y

the  U tah  Geo log i ca l  and  M ine ra l  Su rvey  repo r t s

ACR . See Append i  x 6*A .

6 .5  . 2 Feo I oqv

6.5  .2 .1  Genera l  S t ra t i  g raphy

The  exposed  geo log i c  co lumn ' ,  i n  ascend ing  o rde r ,  cons i s t s  o f  t he

Mancos  Sha le ,  t he  S ta r  Po in t  Sands tone ,  t he  coa l -bea r ing  B lackhawk

Format ion and the Cast legate  Sandstone Member  o f  the Pr ice  River

Fo rmat ion .  A l  1  o f  t hese  Geo log i c  un i t s  a re  Cre taceous  i n  age .  The

Star  Po in t  Sandstone through the Pr ice  River  Format ' ion  composes the

Mesave rde  Group  i n  t h i s  l oca l i t y .

The  Mancos  Sha le  f o rms  t he  i n i t i a l

t he  washes  wh i ch  i n  t u rn  i s  ove r l a i n  by

S ta r  Po in t  Sands tone  (  " .  .  .  . t h i ck -bedded

by  subord i  na te  Mancos - I  i  ke  sha le "  )  .

The B lackhawk Format ion is  composed o f  a l te rnat ing sandstones,

sha l  es ,  mudstones and coa l  represent i  ng mar i  ne,  t rans i  t i  ona l  and

te r res t r i  a ' l  va r i e t i es  o f  sed ' imen ta t i on .  Depos i t i on  env i  ronmen ts

of  the B l  ackhawk Format i  on i  nc l  ude I  i  t to ra l  ,  1  agoonal  ,  es taur i  ne

and swamp type env i ronments .  The B lackhawk outcrops to  form a s tep

and  s ]ope  t opog raphy  s l i gh t l y  l ess  res i s t an t  t han  t he  S ta r  Po in t

s teep  s l opes  r i s i ng  f r om

the  i n i t i a l  c l  i f f - f o rm ing

to  mass ive beds separated

,.O'\ , . ' ' : ;, '
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bel  ow and

w i t h i n  t he

the Cast l  egate

lower  350  f t  o f

above .  Mu l t i p le  coa ' l  seams  a re  found

the B' l  ackhawk .

The  cas t l ega te  Member  o f  t he  P r i ce  R ive r  Fo rma t ion  makes  up

a  mass i  ve ,  res i  s tan t  c1  i  f f - f o rmer  above  the  B1  ackhawk .

6.5  .2 .2  S t ruc tu re

The Bear Canyon Fau I  t  ,  wh i  ch ' i  s part  of  the north-south trend i  ng

P leasan t  Va l  l ey  Fau l t  Zone ,  i s  t he  on l y  ma jo r  s t r uc tu ra l  f ea tu re

i  n  the s tudy area whi  ch has any e f fec t  on the mi  nab i  1  i  ty  and

con t i nu i t y  o f  t he  coa ' l  .  D i sp lacemen t  on  t h i s  pa r t i cu ' l a r  f au l t  i s

es t ima ted  by  the  au tho r  t o  be  200  f t+  i n  t he  v i c in i t y  o f  Bear  C reek

Camp g round  on  the  no r th  s ide  o f  S ta te  H ighway  31 .  The  wes t  s ide

o f  t he  f au ' l  t  i s  down  re l a t i ve  t o  t he  eas t  s i de .  I n  t he  v i c i n i t y

o f  t he  Bear  Canyon  M ine  Sec t i on  24 ,  Townsh ip  16  Sou th ,  Range  7  Eas t

and  d i sp lacemen t  a t  t h i s  po in t  i s  appa ren t l y  Jess  t han  f i ve  f t .

S t ra ta  i  mmedi  a te l  y  border i  ng the fau l  t  i  s  d i  s turbed and

i  ncons i  s tent  i  n  spat i  a l  a t t i  tude wi  t ,h  equ i  va lent  s t ra ta  i  n  the

s tudy  a rea  eas t  o f  t he  Bear  Canyon  fau l t .  Th i s  w i l l  no  doub t  have

a 
' l  

i  mi t i  ng ef  fect  on the extent to wh i  ch coal  can be mi ned i  n the

immed ' i  a te  v i c in i t y  o f  t he  fau l t .  The  Bear  Canyon  fau l t  marks  the

western  boundary  o f  the s tudy area.

Stra ta  eas t  o f  the  fau l t  a re  near ly  hor izon ta l  in  a t t i tude

prov id ing  exce l ' l en t  m in ing  cond i t i ons .
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Coa l  ou t c rops  s l  i gh t l y  Jower  i n  e l eva t i on  i n  t he  sou the rn

po r t i on  o f  t he  a rea  than  i n  the  no r the rn  po r t i on .

Smal 
' l  

f au l ts noted

' i  n terpre ta ted to  be l  a rge l  y

and s 1 ump ) by the author .

d i sp lacemen t  o f  su f f i c i en t

i  n  the f  i  e  I  ds  a l  ong outcrop were

o f  non - tec ton i c  o r i g i n  ( e .9 .  ' l  
ands l i de

Othe r  f  au 1 ts obse rved d ' i  d not exp ress

magn i t ude  t o  be  p roh ib i t i ve  t o  m in i ng .

6 .5  . 2 .3  Coa l

Mu l t ' i  p1e  coa l  seams  a re  found  i n  the  l ower  350  f t  o f  t he  B lackhawk

Format ion  as  was  p rev ious l y  men t ' i oned ,  I n  ascend ing  o rde r  t he

seams  a re  as  fo l l ows :  H ' i  awa tha ,  B l i nd  Canyon ,  Bear  Canyon ,  and  the

upper  beds ,  (  Tab l  e  6 -2  )  .

None  o f  t he  coa l  l i es  a t  dep ths  o f  more  than  1 ,8OO in  the

s tudy  a rea .  Dep th  shou ld  no t  be  a  I  im i t i ng  f ac to r  i n  m in i ng ,

I t  was  no ted  in  the  f ie ld  tha t  s t ra ta  s i tua ted  a t  eJevat ions

cons is ten t  w i th  the  upper  beds  s t ruc tu ra l  hor izon  were  bad ly  burned

and not  of  economic importance,
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Tab le  6 -2  Coa l  Beds ,  Lower  Hun t ing ton  Canyon

Af te r  Doe l  I  i  ng ,  l g7z
Authors note:  Hi  awatha

great  as
to 81 i  nd Canyon i  nterval  can be as
1 1  0  fee t .

The Bl i  nd Canyon and Bear Canyon seams were measured and

observed a t  var i  ous po i  n ts  i  n  the s tudy area by the author ,

however ,  t hese  seams  were  t raceab le  on l y  l oca l l y  i n  Bear  Canyon .

L im i ted  t raceab i  1  i t y  o f  t hese  two  seams  i s  a t t r i bu ted  to  the

len t i cu l a r  na tu re  o f  t he  seams ,  t he  ex ten t  o f  s l ope  deb r i s  ac t i ng

as  cove r  and , / o r  depos i t i ona l  i  r r egu la r i t i e s .  H ,H .  Doe l ' l  i ng

ind i ca tes  the  Bear  Canyon  seam i s  p resen t  i n  Le f t  Fo rk  o f  F i sh

Creek  Canyon  (eas t  o f  Bear  C reek  Canyon)  w i th  a  th i ckness  o f  6 .5

f t ,  however ,  th i  s  measurement  was not  ver i  f i  ed .  Doel  t  i  ng  a l  so  has

a 1 7 ,3 f t  measurement i  n the Bear Canyon seam i  n Bear Canyon that

was  no t  ve r i  f i  ed  i  n  t he  f i  e l  d  poss i  b l  y  because  th i  s  pa r t i  cu l  a r

exposu re has s ' i  nce been cove red by s 1 ope debr i  s .

Laye r feet

Upper  beds
I nte rva 1

Bear Canyon bed
I nte rva I

B l  i  nd  Canyon bed
I nte rva 1

H i  awatha

Star Poi nt ,  Sandstone

0-6
200

0 -10
40-60

o -10
40-60

5-8
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A sma l l  ad i t  app rox ima te l y  50  f t  i n  l eng th  and  i n te rp re ted  as

pene t ra t i ng  t he  Bea r  Canyon  seam ' (measu remen t  M-5 ) ,  and  a  l onge r

ad i t  app rox ima te l y  300  f t  i n  l eng th  and  i n te rp re ted  as  pene t ra t i ng

the B ' l  i  nd  Canyon seam (  measurement  m-7 )  ,  were d i  scovered i  n  Bear

Creek  Canyon ,  Sec t i on  24 ,  Townsh ip  16  Sou th ,  Range  7  Eas t .  The

fu ]  I  ex ten t  and  h i s to ry  o f  t hese  work ings  i s  no t  known .  The  fac t

tha t  t hese  two  seams  a re  no t  t raceab le  fo r  any  s ign i f i can t  a rea

beyond  these  o ld  work ings  i nd i ca tes  the  subord ina te  na tu re  o f  t he

Bea r  and  B l i nd  Canyon  seams .

The  Bea r  Canyon  M ine  i s  
' l o ca ted  

i n  t he  SW 1 /4  o f  Sec t i on  24 ,

Townsh ' i  p  16  Sou th ,  Range  7  Eas t .  Two  seams  were  worked  the re ,  t he

uppe r  o f  wh ' i ch  was  t he  Bea r  Canyon  seam (e l eva t i on  7 ,340  f t ) ,  Th i s

i  n terpre ta t i  on i  s  based on the seams s t ra t i  g raph i  c  pos i  t i  on  above

the  S ta r  po in t  Sands tone .  The  B l i nd  Canyon  seam apparen t l y  has

p ' i  nched  ou t  o r  has  been  rep laced  i n  t h i s  ] oca l  i t y .  The  m ine  l  i e s

on  the  wes t  s ide  o f  t he  Bear  Canyon  fau l t .  The  p resence  o f  t he

H i  awatha and Bear  Canyon seams at  the mi  ne I  end credence the

au tho r ' s  op in ion  tha t  t hese  seams  a re  p robab ly  p resen t  ac ross

canyon to  the east  where they were not  t raceable  nor  measurab le  due

to  sJope  cove r .

The  H iawa tha  seam was  i den t i f i ed  th roughou t  t he  ma jo r i t y  o f

the s tudy area based on i  ts  s t ra t ' i  g raph i  c  reJ  a t i  onsh i  p  w i  th  the

under  I  y i  ng Star  Po i  n t  Sandstone.  The Star  Po i  n t  Sandstone i  s

con t i nuous  and  consp icuous  w i th in  the  a rea  cove red  by  th i s  repo r t .

6 -15



Whi  l e  t he  H iawa tha  seam was  no t  measured  i n  
' l e f t  

Fo rk  o f  F i sh  Creek

Canyon  by  t h i s  au tho r  o r  p rev ious  i nves t i ga to r s  ( i . e .  E .M .  Sp ieke r ,

H .H .  Doe l l i ng ) ,  t he  p resence  o f  t he  Re i che r t  M ine  (H iawa tha

seam-a f t e r  Doe l l i ng )  i n  Sec t ' i on  2O ,  Townsh ' i  p  16  Sou th ,  Range  I  Eas t

suggests  the i  n ters t i  t i  a ]  presence o f  the Hi  awatha seam i  n  Lef t

Fo rk .  Whe re  i den t i f i ed  and  measu red ,  t he  H iawa tha  seam ach ieved

mi  nab ' le  th i  ckness i  n  a l  
' l  

bu t  one i  ns tance (  3 .3  f t -  measurement

M-2  )  .  However ,  coa l  t h i  ckness  a t  t he  ou tc rop  i  s  i  nva r i  ab l  y  t h i  nne r

than  the  subsu r face  th i ckness  i n  t he  a rea  ' i  nspec ted .  Spec i f i ed

work  accomp l  i shed  i s  shown  on  t he  geo log i c  map  (P ' l  a t e  6 -1 )  and

co ' l  umnar  outc  rop sect  i  ons (  Append i  x  6-A )  .

We] 
' l  

conso I  i  dated sandstone f  orms the roof and f  l  oor of  the

H iawa tha  seam in  the  ma jo r i t y  o f  Joca t i ons  i nspec ted  a long  ou tc rop .

Th i s  s i t ua t i on  p rov ides  exce ' l  l en t  m in i ng  cond i t i ons  and  h i gh  coa l

recovery  percentages as i  s  demonst ra ted by 90 to  96 percent

recovery  o f  the H i  awatha seam at  the K ' i  ng Mi  ne approx imate l  y  f  i  ve

m i  1  es  N .  N .  E .  o f  t he  s tudy  a rea .

Doe l  l  i  ng states that  "extensi  ve mi  n i  ng under gentry Mountai  n

(a  shor t  d is tance due nor th  o f  Bear  Creek  Canyon)  revea ls  tha t  the

H iawatha  i s  con t inuous  in  the  an t i c ipa ted  th ickness" .

6 .5 .4 Cglumns and Cross Sect ions

cross sect ions f rom the permi t  area areAvai  
' lab l  

e  co l  umns and
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i n c l uded  i n  Append i x  6 -A .

6 .5  . 5 Coal Reserveg

Est imated Coal  reserves have been summari zed i  n Tab le  3 .4 -1 .

6.5  .5  .2  Coa l  Charac te r i  s t i  cs

Cop ies  o f  t es t  resu l t s  f rom coa l  samp les

a rea  a re  i nc l uded  i n  Append i x  6 -8 .

t aken  w i t h i n  t he  pe rm i t

6 .5 .6 Coal  and Rock Samole S i tes

Loca t i on  o f  ce r ta in  coa l  and  rock  samp le

P' l  ate 3-4 .

' locat i  
ons are shown on

6 .5 .6 .  1  Rock  Charac te r i  s t i  cs

copies of  test  resul ts  f rom rock /coal  samples taken

permi t  a rea  a re  inc luded  in  Append ix  6 -8 .

6 .6  MIN ING HAZARDS

f rom w i th in  the

Mi  ne  sa fe ty ,  f  i  re  p ro tec t i  on

3 .4 .5 .  Tox ic  mate r iaJs  and

E. Envi  ronmental  protect ion

and  secu r i t y  a re  d i scussed  i n  Sec t i on

handl  i  ng are  d i  scussed i  n  Append i  x  3-

i  s  i  nc l  uded  i  n  Sec t i  on  3 .5
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' Blecklrlwk l:urnutiun

The lll:rcllr:rwk in fhc Mcrawrdc Group of tha Weralclr Plelceu

contlnt inrprrtlrt Csrl s:rtnr i1 tltc tuvcr lr:rlf of tfis lbnltrliun'

, nra f UO trr l.$0Gfoot unil,lcss rc:i:unt then tlrc uni6 thrt cunt:rin
t 

r,, *ntirg gi rltcrnrlinB rlrr;x. trld clilT.lbntrhrg ulitr\ligurc o)'

Tirc clift:fof ndn' rrndsfuucr rrc ggttctllly yclluw'*tly or wlritearly

o' ficrlr rurlacj rnd ycrtlrcr to rlt:rdcr oi tan,ycll'w-or brown.In

pleccr thcy rrc rcrl&rrcrl by tlre n:rtunl burrrilrS of trcrrby uoll

l.llnl S:rnrjr rts furc. lrt lhsdtltlll.Stillr-*d lld CCnlglrtcd by cilhsl

gelcitc ol rrluil. lrr r f cw placcr tlrcy rrc rrgrllrcsour. ltutt culrttr tltc

ccnEnl, occesuudty tLc inxr lu.rs bccn lceslrcrl by ertgrtuc rcnlr

lii,ltr euvttirrg sw:rtttpr;rlrrl lllc utndltollc ir wlrttc'

, (A
. \:" '

BEnn CaruYont
SEcrtoru

T t6s!  H?t.  he r .  5w l / .  s .c 2a

I
I

:
l . l . ; r ' .  -  , . f  l t t . .  l t t l l t r . l l h l l l  i ; r  l r l J r t t '  r r l  T l r l t r l l t  l ' , 1 ' r f  t ' f -  f l t t t l (
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Ufr.i; . .ir,f 
$lhrk. grey .rlrulc u*rillly e'rri:rtcd wrth tlrc crxrl.

Otficr $rrtl inclu& tir:rblc shllcy randrtoncr, uruelly rhtn erxl

ptuty, tlrel lrc ucnrcntcd ltxlscly by crlciurrt urtbun:rlc. lpronr
pLr.;rr tlrc rusk grinlcr Lttu ln irrtputc litttLttottc.'

a t' Tlre proprrtirro ut'rlr:rJc lu sttrldulc b Srcrtcr in tltc nonh
plrt ul thc ficlrl er cuntP:rrcrl tu llre eruth, bul tutel clrrnS,c irt

ctruuctcr of tlrc lirnttatiort rr rliglrl. ln r :cction Insburcd by

Spickcr llrrjt, P. 30!33) tlrc ulit curtrirlr of onc'tlritd r1:rlg ilrd
two-thrrdr s:ndrtonc. Kcy bcrls rtc hxrl in crtutt llld €Jch rtde
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l l r t l l .  p  . t5 l  r r  " lhc  r lc : r r tu l  t t l tpc t  rur l . rcs  u l ' the S l . r r  Pu i r r t
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*h AVERAGT COAL ANALYSES, HIA|.IATHA IIE OUADRAI{GLE

(Arren DoellrNGr I1TZ)

As-rece ived (percent
verage

BEAR CAI'lY0il BED
l to is ture

Vola t i le  mat ter

Fixed carbon

Ash

S ul  fur

Btu,/lb

Mo i s Eure

Vo la t i l e  ma t te r

F ixed carbon

l..s h

5u I  t u r

Bt,u,/lb

Mois  ture

Vola t i le  rnat ter

Fixed carbon

Ash

Su l fu r

Btu,/1b

BL IND CAI.IYON BED
10

9

9

I  t t

B

9

6

6

5

6

5

6

6.8

43  .  g

43  .7

4 .5

0  .53

13 ,014

4 .9

4L .7

44 .3

3 .9

0  . 59

L2  , 492

5.6

42 .3

45  .7

6 .2

0  .61

12  ,7  Lg

4 .5 -10 .9

37 .4 -45 .0

44 .9 -46 .0

3 .8 -  5 .8

0 .5 -  0 .5
10 ,940-13 ,530

3 .9 -  5 .3
40  .2 -4  4 .7
39 .2 -49 .3

5 . r r  l ? .4
0 .5 -  0 .5

11 ,700-13 ,  ogo

0  .7  -11 .0

35 .3  -46 . .1

39 .3  -52 .7

3  .3  -11  .2
0 .29-  1 .1

rL ,521-13 ,600

H IAHATHA BED
370

357

357

3s9
330
365

68 -2



' \ r  ' F P .

Salnple l{o.
\

LocaL icrr

. | | o r '

9eam Bear Canvon Seam

. - . iThidcnesg Sanp'led -_ Z,
a

'. Prpr:irnare ]$at vsj:

.U.S.$:S. Sertr l .  Ho..  pl  ?d6lg '  .

race cbanngl Jann I e __...

-Jec . ?? ..-Llf-S.. .&-Z.L--

Fo nna li on __;[lack tr awk .

Date Simpl ed i  l ' lav 8.  1975

Ul tlmate Sa]ygt:---,m-T--['r'y 
ir,At:

!  s .9 s .g s .6 6.0
c 12.6 7.1 .4 76.0 go.  g
!  r .3  1.3 1.4 1.5
o r3.B r5. l  lo .4 l l , l
s  0.5 0.5 .  o ,s  .0 .5

hlP-g-75
I

Co-oD ill ne

AD AR
l l  4 .4  6 .1
I|l{ 45. 6 44. g
FC 44.  I  43 .3
.$h  5 .9  5 .9
stu/ l  b. I  31 40 1 2gl 0

ls-recei ve,l
l.g isc . -i 'rei:
t l .  al id dSh-free

T[{,P.CE tLE.ttliTS BY
;'s { ppnrl _L_ F

Dry }-IAF

47  .7  50 .9
45 .2  49  .2
5 .1

t3740 14540

;:ot{l's uF sLn-FuR: Sul fate Pyrl ti c 0rqa,ri c--
0.  16 0 .  30
0.17 0 .32
0 . l g  -  0 .35  

I

':'FJ,CI 
[LEttt rr'[5 ,

,1gL [ _. 2.33
: \c . /0 i  2 .96 ,

,- ,,i;,,,;"-<L_-

t .._5_.i_
c . r R
'- --J:l
C ^b u
s 

-l-^
' -iljil-
4a  - - -'(pEiilIilC

ic lpprn) N

lsStLY Aroil; ABS0[-PTi0N 0N ASH

Free-swel l ing index No.  2 1/2

Se (ppnr )  . | .3

l

Zn (ppm)
I'tn (ppm)

N.
.[l
lt
N

.3
-Jl

0.02
o.02
0.02

. '
VARI0["E DETERI'|(NATI0!{S (Coal as recei ved}

(ppro) { zo }tg ( ppm) c. os sb (ppm} _.q'i.

it (ne'n1 --e7-
f l  !Pl ; r t  -84
..'D t pFnr) ?F

19._
200

ILLAfID IiEIj'f ;I,OI{ DTTTRilII{ATIOH OF UR/\fiIUt{ A}ID IHORIttH
;-. 

'.;.f Th L n? ai _ Dpur U __ /"

'"rir:0:.dr'llI l'ATIvE 6-rTliP Sr:EcrRLrGIrApHlc AfiprysIs 0F THt A:il
r;."t irsater than l0l; N=llot detected; L=Detec,Eed, bur, lrelLr..r 1,.!, i . .t uf u1...[[;r..

Ec (pprn) u _
B i
L:d N

I  - -  -c
c
c

LO
Cr
Cu

La
Mo
Nt)
NL

I  l r----
7n

- -  
t l l  

-' t n_

A'-;
ra
l ,

tJ3

N
I 500
I 500

(pprnl H Sr (ppr,rl
15 Te il
LzO .U i l
?o 

-v 
70

S006e {ppnr}
Hf
hl
r.i

At 1f. 
i

N .  %
i( "f,
c c,-

2A
tl
N
N

7.0

N
N

i-C0f'.ED FOR ONLY WHEN La OR Ce FOUND:

ihJ

5rn
Err

'l

I Ash determi ned gtravi'n,etri cal ly

Fus lb i l i t y  o f  ash  te rp .  oF.
In i t ia l  DefOfm. - -___-Alg0

. SOftening -------------2250
N Fl iUd -----------------4300

Ash
Co;7o,lti

ashed at 525'  C. -6,8tr

6B-3
t

4L203 -- - -Q-- l  l .0N
S03 ----- ----lg1 t,\o/"
cL --_______10..|otr
CAQ r r i ocoe  - -?4 .0 , I

SI0Z ------__effiU Z{.0%
P205 ------_ _0.7 4y,
TI02 ------- -0,772
lln$ --------{0. 020L
FE?O3 -- - - - -_7.6!
K20 -- - - - - - - -0 . l  l ' l



TESTING &
SALIE ETIETT. CilICAGO.

FNGINEERING CO.
ILUXOIE IOCOI . AFEA CO9E tl: tllc'r't'

LLOTU W. TAYLOR, JR.

MP }Itr\ING G\PANT
Eox No. 300
I irur I i n -; t'olr , Ut' :rlt I'!1 5? B

PLEASE ADDRESS ALL CORRES_P-ONDENCE TO:' -i ott tAsr 5 1 rt i"rF"?.Tll.ir33ir?tJl??l

June 25 ' 1979

)

d-r

(Crral Helper)

Anatysis repon no. 72'82550

SOII J\}IALYSIS

Fu

Sodiurn

6lciurn

I{rrgesirnr

Sodirn j\dsarPtion Ratio

Srrite (as S-Ca@3 erl t/100UI

S"1nd *'

si]'t t

CIay g

c ir tu: lr l icat lon

ffiP ltining @-

Sarple l{o. 57-2L62
ffiP Mine l'Io- 2
Ilr,rrtingtcn CanYon

8,4

5 .4

.61

4 .4

6 .4

0 .0

65

26

9

! iarr.1.l
by

Kind of  samPle
rgponed to tts

Sample taLen dt

Sample taken bY

Date sampled

Date received

'  .  ,  
' '  r '  I  

"

f  o l  You l  Pro tGct ro l r

Floor RocX,

:ccoo<

W Hining (Jr.

:ooco{

324-79

i  F i . j  . : . 1 '  r  j : . ,  .

t  . ' '
. a  t  I ' . . t

6B-4 G. D. PAIJIER, Managor, Denver Labotatory
J  r t

Ghrnrr lt.it!.t

||l!,roa. rt . atr5rrcr.|I, ar . c,.at|'lttot.ry r GillalluaG, Fv o GLrvtLAlo. oll r ot'wlt.Go oCorDrt. Go ' rrlxt' ur r nllfottlofl' rV I llPtl' Al on6tllloto' rY

I i l . t c  A r . t ( i a f t r . t l } . r l  l l r t t i o . 5 r t l i l  L l e  F i f o t r . v a . t a t t l ^ o t . t / r e  4 i v r .  l t . t t ' e  l l r l r r  r t t ' t 0 ; l l i 0 o  r t o l o l t o o ' o r r ' Y l r c u r r v l t ' 1 6 ' c  x '



COMI\ IERCIAL TESTING &
t^ttc ltitfl. GxlcAoo.

ENGINEERING
tLLrrotE lo.al . AIEA COOI ll?

co.
tlt.frta.r,*!li otxctlt ofnct3: l2t xoilt{ LA

Itir 4{t

cEb.

Oala tocaived 2-26-92

i , - , l i ; : : , l ; -  
-

- iallt o.,lr,rtrt

Klnd of sample
rcAort€d to us

Sample taken et

Sampla takcn by

Date sampled

JBldr
.  . ' ) ,

Ori3rnrl Copy l{rrrrmerlrd
For Your Protrtion

ffiP MN{ING @

b P.o. Bov. 3oo
'  

l luttlittgton, Utah 84528

PLEASE ADORESS ALL CORAESPONT'FNCE T
22{ South Curuon AYsn

Prlct. Urh rc,
Phonc: (8011 fi17.7:

t ' larch 2, 1982

. i  . . j  i , ! .  : . ! ' ! i t :at inn

Ct".<rp I'tiniJtg O).
l 2

Cc= 1

:coo(

Ceop l{ining Co.

)cco(

l .. ,

Anatysis report no. 57-8990

,$
SHffiT FNO)fiHATE A}T\LYS$

t t4o isture
t Ash

Btu/lb
t Sultur

As Feceived

4. 70
7 .49

12937
0.41

Dr.v Basis

ffix
7.  85

13575
0.43

t Air Dry loss = 3.07
I'toisture, Ash-free Btu = 14733

Pounds of SO2 per 10-6 Btu = 0.63
t'loist, ttineral matter free Btu r = 14088

(Based on as rec'd rrpisture)*
Pounds of Sulfur Fr 10^6 Btu = 0.32

68- 5 Cia^x
l!!aa. rr. rm-,.r. c'.arlttt!..rv.Gt a fi.rVJCttUtrn.lr..'lt,rt.c..Carina,aa.rEILaC.lxataa.|,attlrllr.rr..catt.!r.lrlr
llts.a-co. al . E|ra. aa.ll aalrtaifr ,1. r6i Ortart. ta | -arau. Va.aalal/rroa at.a-a!. ra rt. aaur.gt.& ixla.t ll ' to{aCat-('.|.v..((rrva.. a3. a

Rcrptctf ullY ubmittcd.
@MMERCI-AL TESNNG t, ENGINEEFING



COMMERCIAL TESTING & ENGINEERING CO.
r : t t t t . R / r L O t l ' f G t S  T U T 9 S O U I H H I C H L A N U A v I  . . S U t t E ? l O B , L O f t r A A H O . t L L t N O t S 6 0 r . 8 . t 3 t 2 1 9 5 3 9 3 O O

.*ave srLDoN
r : r rANAGtR

' ' j . . . . .  ,  i
. . .  j . : : .  .
\ l : : . , . , - : - - '

Orrqrrr:r l  CopV Wilterrrr;r t  kccl
For  YOgr  P to tsc t lon

4{e.souTHw€sT orvtstoN

CO{P NINIhtr CCF1PANY

b P.O.&lx 3oo' Hunc i rg ton, Utah g4 5Zg

PLEASE AOORESS ALL CORRESPONO€NCE TO:
22. S. CARBON AVE.. PR|CE. UT &{g0r

oFFrcE TEL. t80l I  637.7540

t*overnber 10, 1983

Sample identification
by

6.oP Dtinirq

Bear Caq,non
Hiawatla Seam

Kind ot sample
reported to us coal

Sampre taken at Bear Carqpn

Sanrpte taken by C+cp l{irrirg Co.

Date santpled )oco<

Date received 1I-4-83

Analysis report no.57-1 4270

SHFJT FFOXII'IATE AT.IALYS]S

As Feeeived

fb i sture
t Ash

BEurrlb
t  SuIfur

7.95
9 .55

r1541
0.50

Dry Basi s...--

xxxxx
r0 .3?
12646
0 .54

t Air Dry loss
l.toisture, Ash--f ree Btu

Founds of S02 per ]0'6 Btu
l,krist, F{ineral ttkltter free Btu r

(Basd on as recrd rcisturelr
Fourds of Sulfur per 10'6 Btu

t Residrnl rmisture

.JB/q

6B-6
4 0  B R A N C H  L A E O R A T O R I E S  S T R A T E G I C A L L Y  L O C A T E D  I N

T I O E W A T E R  A N D  G f i F E l  t  A ' ( E S  P O R T S .  A N O  F I V E R

NS,ERING CO.

P R I N C T P A L  C O A L  M I N I N G  A R E A S .
L O A O  I N G  F A C I L T T I E S

-  5 .03
!r  14109
-  0 .85
= 12992

-  0 .43
3 3 .07

irr.d,
N

Menrqcr, Pricc Laborrtory

O V E R



i. COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 1919 SOUTH HIGHI.AND AVE.,  SUITE 21O.8,  LOMBARD,ILLINOTS 60148 .  (312) 953-93OO

Mamber ol the SGS Group (Soci€it€ Geheiate de Surveittance)

P.  O.  Bex  3  00
Huntington, UT 84528

Kind of sample
reported to us COAI

Sample taken at Co-c-tP

Sample taken by Co-op

Date sampled

Date received l" lay 3, lg8g

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

TELEPHONE: (801) 6s$2st 1

Ju ly  31 ,  198-s

Sample identif ication
by

Co-op

Co-op
Nor th-west  Top
1 bag
12 ,0  l bs .
(amended resu l ts  )

Sa . rng :1  e  : CS_17

Analys is  repor t  no.  59-  100973

,5O IL ANAIJY*q I5

PH
E lec-:tr lca 1 r:irf rrdr-lct lv lty
Satnrat, lon pereent

5 rr I t-rb1e *.1 lcl Ir-trn
5c,1ub1e magnes lum
,3o lnb1e Bodlum
-Sodlum adsorpt lon ra t lo
Exchangeable ,sod i r r rn  percent

Tota l  n l t rogen
Nltr .qte- nl t , rogen
Organlc carbon
Boron
.5e len lnm,  to t .q l  av f t l l . rb l *

Aval lahle water r lsF&c l ty

7  , 5  un l t s
1900 Lunhos /*rn
46 .  4

Z.  nZ meq, / I
0.  B 1 meq,/ l
1,  0B meg,/ l
0 , 86
0 .  01

1 .  35  76
0. EB mgl]g.s,

75 ,  44  7+
0 , 19 rfig, lkg
{0 ,1  ppm

4, 3?, y+

( 1. 3 rnrnhc's /en)

Respectfully su bmitted
COMMERCIAU TESTIHC & ENGINEERING CO.

v-( U4
6B-7 Manager, Huntington Laboratory

OVEF 40 BRANCH I.ABORATORIES STRATEGICALLY LOCATED lN PRINCIPAL COAL MINING ABEAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADTNG FACILITIES



COMMERGIAL TESTING & ENGINEERING GO.
GENERAL OFFICES: 1919 SOUTH HIGHIAND AVE;,  SUTTE 21O-E},  LOMBARD, ILL|NO|S 60148 .  (312) 953-93OO

P.  0 .  Box  3  00
Hunt ing ton ,  UT 84528

Kind of sample
reported to us COAIr

Sample taken at tlo-crtr

Samole taken by Co-oP

Date samoled

Date received Hay 3 , 1989

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

TELEPHONE: (801) 65S231 1

Ju l y  3  1 ,  1989

Sample identification
by

Co- op

Ctl- rltr
Nort ,h-weP,t  Top
1 bag
13 .0  t h r , .
(amended resul ts )

Sa. rnp 1  e  : CS-17

Member of the SGS Group (SociaelGehe'rale de Surveittance)

Analysis report no. 59- 100973

$O IL ANAIJYf; I ,5

Hax.  . le ld  potent la l
Neut ra l laat lon potent la l

(ac id  Potent la l  based on
su l f r , r r  a f  . 107o  wou ld  y te td

Coarse f ragrnent,g

Par t le le  s  lae ena1ys, ls  ;
*94n,-1
s 1I t
Clay

LT .?,  tons CaC0.3 l f f i }A tons
l3 ,  B tons CaC03 /1000 tons

to ta l  su l f  r , r r  CI f  0 .  557o i  pyr l t l c
an  ae ld  po ten t l a l  o f  3 .  1 )

97  ,7  ? i '

90.4
3 .6
6 .0

7+
v,
7o

Flespectfully submitled,

-COMMERCIAL 
TESTING & ENGINEERING CO.

U'4 f  n  t_ \/ I .JL4

6B-8 Manager, Huntington Laborarory

OVEB 40 BRANCH I-ABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS.
TIDEWATER AND GREAT L-AKES PORTS. ANO RTVER LOADING FACILITIES



COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 1919 SOUTH HIGHIAND AVE.,  SUITE 21O-8.  LOMBARD.ILLINoIS 60148 e (312) 953.93oo

Member of the SGS Group (Socieltd Gehetale de Surveillance)

> co-oF MrNE
P,0 .  Box .300
Hunt ing ton ,  UT 84528

Kind of sample
reported to us COAL

Sample taken at Co-oP

Sample taken by Cr-r-+P

PLEASE ADDRESS ALL COFRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

TELEPHONE: (801) 6s&aa1 1

Ju Iy  31 ,  1989

Sample identification
bY 

co- op

Co-op
Nor th-west  H ldd le
1 bas
13 .  75  l bs .
(amended re,gr: l ts )

Sa .mp  1  e  : C S _ 1 M

Date sampled

Date received Hay 3 , 19Bg

,1.=r'.';.'it''::'
: i-; '-r-'

Analysis report no. 59- 100974

$O It ANALY,S I,q

PH
Ele*t r lcaI  eonduet lv l ty
Sat,urat ion percent

Solr rb le e.r lc lum
$o lr.rh1e rn.qgnes lr:rn
Solr-rble .sodlurn
,Sodlr:m adsorptlon rat lo
Exchangeable sodium percent

Total rr j.trogen
N ltrate- nltr0gen
Organlc carbon
Boron
Se len1um,  to ta l  ava l lab le

Avallable water *ffpac1ty

7 ,  6  un l t s
900 Llmhos lem

48 .9

1. g 0 meq/\
0 .  97 meq/ l
1.  10 roeq,/ I
0 ,  g?
0 .  09

1 .  26  7+
0 .7 ,4  mg /kg

?2 .58  7+
0. 1 1 mglkg
<0 .1  ppm

4 .7  76

( 0. g rnmhr-r.s./rlrn)

Respectfully submitted,

-COMMERCIAL 
TESTING & ENGINEERING CO.

[ A t  r  '
" "( V1

6 B- I Manager, Huntington Laboratory

OVER 40 BRANCH I.ABORATORIES STMTEGICALLY LOCATED tN PRINCIPAL COAL MINING AREAS,
. TIDEWATER AND GREAT T.AKES PORTS, AND RIVER LOADING FACTLITIES



COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 1919 SOUTH HIGHL.AND AVE.,  SUITE 21O-8.  LOMBARD,ILLINOIS 60148 .  (312) SS3-93OO

F.  O.  Box  300
Hunt lng ton ,  UT 84528

Kind of sampie
reported to us COAI

Sample taken at C+-c-tP

Sampie taken by CO-oP

Date sampleci

Date received llay 3 , 1989

PLEAsErDDBEi"f"l,fi3R?fi,T'?ii',Fil3J
TELEPHONE: (80i) Os&231 I

Ju l y  3  1 ,  1989

Sample icjentification
by

Co-,>p

Co-op
Nor th-west  Midd le
1 bag
13 ,  75  l b -q . ,
(amended resrr l ts )

Sa. rnp 1  e  : C S _ 1 M

Member of the SGS Group (Socidre Geheiate de Surveifiance]

Analysis report no. 59- 100974

50 IIr ANALY,S I5

llax , ,gL-! ld Fot errt l,_q I
Ner.rtral la st lon poterrt lal

(aeid pc:tentlal based r_'n
su l fn r  e f  .21  wou ld  y le ld

Ccr&rs€ fragrnents

Fart ,1c1e s lae analys ls :
Sand
s  1 I t
C lay

??. ?, tons C,-rC03/1000 torrs
13 . I  torrs CaCCtS,/1000 trrns

to ta l  su l f  r : r  o f  0 .  7  1 ;  pyr l t l c
an  ac ld  po ten t ia l  o f  6 .  6  )

94 .5  Y+

89.  5
8 .5
2 ,0

7o
7+
76

. . . . . .  ,  t . ; . : , ,
' l ';: ' '

Original Copy Watermarked
For Your Protection

F-464

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

W tAt-  - r  L /v
6B- 1 0 uan"ger, Huntington Laboratory

OVER 40 BRANCH I.3BOHATOBIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AFEAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACTUTIES



COMMERCIAL TESTING & ENGINEERING CO.
GENEBALOFFICES:  l g lgSOUTHHlGHl -ANDAVE. ,SU|TE2 lO-B ,LOMBARD. tLL tNOtS6014A. (3 . t2 )953-93OO

Member of the SGS Group (Soci€ird Gehelrab de Surveiilance)

D co-oP r'rrNE
F.  O.  Box  3  00
Hunt ing ton ,  UT 84528

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. 80X 1020, HUNTTNGTON, UT 84528

TELEPHONE: (BOt) Bs$2st 1

Ju ly  3  1 ,  1989

Sample identification
bY 

co- op

Co-op
Norttr-west Botturn
1 bag
15 ,25  1bs .
( anrended res r,rlt s ]

Sa.rnp 1 e : C S _ 1 8

Kind of sampie
reported to us

Sample taken at

Sample taken by

Date sampled

Date received

COAL

Crl- aP

tlt-r- t-:Fr

M.qy  3 ,  l g8g

,o-';.tffiir;,i;

Analysis report no. 59- 100975

,50IIJ ANATYS I,5

PH
Elect r le .q  I  cond l rc t lv i ty
Satr:rat lc-rn percent

Solub le  ea lc l r :m
So luble rri.tgri€,3 lurn
So lnb le , s t r d l um
Sodlrrm adsCIrpt lon rat lo
Exchangeable sodlum percent

Tota l  n l t rogen
Nl t  ra te-  n l t  r0Een
(ltrg,grr1,: c.qrbon
Eoron
*9e ler r lum,  to ta l  ava l lab le

Ava1labIe  water  capac l ty

unl ts
umhos /em (2. 6 mmhos /r:m)

meq/1
meq,/1
meq,/1

7+

ng, /Eg
ot
ltt

ms,/Es
pPm

Y*

7,4
2600
48 .  3

g .  54
3 .  30
1 .  0g
0 .  43

<0 .01

L ,  23
0 .  16

67 ,73
0 ,  18
<0 .1

5 .49

Bespectfully su bmitted,

-COMMERCIAL 
TESTING & ENGINEERING CO.

I /U I AJu - l

6B- 1 1 Manager, Huntington t-aooJarory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS. AND RIVER LOADING FACILITIES



COMMERCIAL TESTING & ENGINEERING CO.
GENERALOFFICES:  1919  SOUTH HIGHI -ANDAVE. ,  SUTTE 21O-B,LOMBARD, lLL |NOIS60148 .  (312)953-93OO

Member of the SGS Group (Sociire Gehelate de Surveiltance)

P.  0 .  Fox  3  00
Hunt, ington,  UT 84528

Kind of sample
reported to us COAI

Sample taken at Cr-r-Qtr

Sample taken by Co-r:p

Date sampied

Date receiveci Ha.y 3 , 19B-g

PLEASE AODRESS ALL CORBESPONDENCE TO:
p.o. Box 1020, HUNT|NGTON. UT 84528

TELEPHONE: (801) 65$2sl l

Ju I y  3  1 ,  19Bg

Sample identif ication
by

Co- op

Co-op
North-west Eott ,om
1 bag
15 .25  l bs ,
( .smended resul ts )

Sa .mp ' l  e  : C S _ 1 8

Analysis report no. 59- 10 097 5

SO It ANALY,S I5

M'rx, .1cld, p+t,erlttal
Ner . r t ra I laat lon potent la l

{ac ld potentl.r l F"rasecl r-rr1
st l l fL l r  ( r f  ,23Yo Fror. t ld y le1d

Coarse fragrnentg

Par t le le  s  1ae ana lys  ls  :
Sand
s 1 l t
Clay

23. L torrs C.qC03 /100ff  t t l r rs
30 .0  to r r s  CaCOS/1000  t r - rns

total  r- .u l f  r t r  t : f  .7 4?4; t ryr l t l r :
an ac ld Fotent la 1 c-r f  7 .  2)

T7  .4  ? ! ,

91.3
o ' l
L t a  ,

6.0

ol
/tit

ol
lO

7o

RespEcttully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

^ r . t S A

I /4 VVIv l

6 B- 1 2 ll"n"ger, Huntington Laboratory
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MIN]NG AREAS,

TIDEWATER AND GFIEAT LAKES PORTS, AND RIVER LOADING FACTLTTIES



d.

> CO*OP MINE
P.0 .  Box  300
Huntlngton, UT 84528

MembEr of the SGS Group (Socidte Gehe'rate de Surveiltance)

PLEASE ADDRESS ALL COFRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

TELEPHONE: (B0t) 6s&agt I

Ju ly  26 ,  1989

Sample identification
bY 

co- trp

C+-  op
Nor th  Top
1 bag
16 ,  0  I bs .
(amended resu l ts  )

Sa .mp  1  e  : cS_27

Kind of sample
reported to us

Sample taken at

Sample taken by

Date sampted

Date received

COAL

Co- op

Co- c-,p

Hay  3 ,  19Bg

COMMERCIAL TESTING & ENGINEERING CO.
GENERALOFFICES:  Ig IgSOUTHHIGHI -ANDAVE. ,SU|TE2 lO-B .LOMBARD, tLL tNOtS6Ot49 . (312)9S3-93OO

Analvs is  reoor t  no.  59-  100970

50 IL AI{ALYfi IS

PH
E le, : t r lcal  c$ndr- lct , lv1ty
Fat,r-rratlon tr*rrlent

,5o lrrble c.q.Ic 1r-rm
Solutrl* rf lersrr€g1um
'.5r-rlutrle sodlr-rm
*9od1urn ads+rpt lon rat lo
Exeh.rns*.rb1e s odlr_rrn F€rtl*nt,

Tota1 nl t rogerr
N ltrate- t l l tr i lgerr
Crrg,:rrl* carb$n
Eorerr
,5e len lum,  to ta l  ava l lahr le

Av"ql l"c.hle water C,-tp,$Clty

8.0
600

49 .  0

0 .65
0 ,61
1 .70
2 ,  t4
1 .  86

L ,  42
t ] ,  L7

73 ,  f iT
0 .  07
(0 ,1

4 ,65

r-rnlts
nmhos /em

meq/l
meq,/1
meq,/1

7',
rns lks
?t'
TfiE /I\E
pPm

7+

(0 .6  mmhos  / cn )

Respecttully submitted
coMMEncrnl resrile & ENGTNEERTNG co.

6 B- 1 3 r.l"n"g"r, Huntington Laboratory

OVER 40 BRANCH I..ABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATEH AND GREAT I-AKES PORTS. AND RIVER LOAOING FACILITIES

tjA



COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 1919 SOUTH HIGHIAND AVE.,  SUTTE 2' IO.B, LOMBARD, ILLINOIS 60148 O (312) 953.93OO

Member of the SGS Group (Socidrd Gehe'rate de Surveiilance)

> co-oP HrNE
P.0 .  Box  300
Hunt ing ton ,  UT 84528

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

TELEPHONE: (801 ) OAna3t 1

Ju l y  26 ,  1989

Sample identif ication
bY 

co- op

Co-op
Nort,hr Top
1 bas
16 .  0  l bs .
(amended resu l ts  )

Sa .mp le :  CS-27

Kind of sample
reported to us

Sample taken at

Sampie taken by

Date samoied

Date received

COAL

Cr]- t lP

Co- op

Hay  . 3 ,  1989

i l ax , , -q . * l d  po ten t l . r l
Ne r-tt,r.t 1 19.-tt,lsn trot ent,la 1

Analys is  repor t  no.  59-  100970

SOIL  ANATYS IS

19,  1  tons
5 . 0 t,rfng'

C.qCOl /1000 t,,fns,
CaC03 / L0A0 t,ons

0 .  61? i .  py r l t l *
2 ,2 )

(Acld pc-r tent la l  based or l  tot . r l  sul f r . r r  r l l
su l f t r r  would  y ie ld  an ac id  potent ia l  o f

Coarse f ragments

Par t le le  s  iae ar ra lys  ls  :
*1an,-1
s 11r
Clay

9 8 . 4  7 +

97.  1
1 .  g
1 .0

C'f
/tl

ol
/o

of
/rl

Respectfully submitted,
COMMEHC]AL TESTING & ENGINEERING CO.

t l t  I A ItJVl u 
Y

6B- 14 tr"n"g"r, Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS.
TIDEWATER AND GFEAT LAKES PORTS, AND HIVER LOADING FACILITIES



COMMERCIAL TESTING & ENGINEERING CO.
GENERALOFFICES: 1919 SOUTH HIGHLANDAVE.,  SUITE 21O-8,  LOMBARD.ILLINOIS60148 .  (312} g53-93oo

Member of the SGS Group (Socidtd Geheiate de Surveiilance)

CO-OF MINE
F.0 .  Box  300
Hnnt ing ton ,  UT 84528

PLEASE ADDRESS ALL CORRESPONDENGE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

TELEPHONE: (801) 659231 I

JuIy ?,6 ,  19 Bg

Sample icjentification
by

Co- op

Co-op
North l l ldd Ie
1 bag
1? ,  5  l bs .
(amended resu l ts  )

Sa .mp  1  e  : C S _ 2 M

Kind of sample
reported to us

Sample taken at

Sample taken by

Date sampled

Date received

COAL

Co-op

Cc-r- op

I ' lay 3 , 1SB.q

Analys is  reporr  no.  59-  100971

SO It ANATY*q IS

PH
Ele*tr l t :aI  conduct lv l t ,y
Satnrat ltrn tr€rcerit,

*9o l t rb Ie  t l& I r l lnm
So1uble  magnes ium
'.9o1nb1e sodlum
't9odlum adsorpt l , :n rat lo
Exehsnseable sodlnm percent

Tot.q1 ri l trogerl
N l t ra te-  n l t rasen
Organlc carbon
Foron
Selen lum,  t ,o ta l  &va l Iab le

Ava1lab1e water r : :&Facl ty

7 . I l-lnlt-q
5fi CI rrmhos /r=n

47 .  B

0.  6  0  rneq/ l
0 .  36  meq / I
0 .72  meq / l
1 .  04
0  , 26

1 .  36  76
0 , 06 tfig, /IiE

71 .99  7 , ,
0 .  11 mglkg
<0 .1  ppm

4. 67 "/i,

(0. SB mmfir:r-q /*mj

Respeafully submitted,
coMMERcrAl resnile & ENGTNEERTNc co.

\j/ ry
6 B- 1 5 u"n"g"r, Huntington Laboratory

OVER 40 BFANCH TABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT I.AKES PORTS, AND RIVER LOAOING FACILITIES



COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE.,  SUTTE 21O-8,  LOMBARD. ILLtNOtS 60148 .  (312) 953-93OO

Member of the SGS Group (Sociejtel Gehe'rate cte Surveiilance)

-  
P .  O .  Box  300
Huntington, UT B45ZB

PLEASE AODRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

TELEPHONE: (8t!1) 6s&2gt I

J r . r1y  26 ,  1989

Sample identif ication
bY 

co-,rp

Co-  op
Nort  l r  Mldd 1*
1 bag
13 ,5  l bs .
(.qmenrled re$ r-rlt s-, ]

S a . r n f t l e :  C S - 2 M

Kind of sample
reported to us

Sample taken at

Sample taken by

Date sampled

Date received

COAL

Ctl-  ap

Co- op

Hay  3 ,  1989

Analysis report no. 5g- 10 097 1

'.qO IL ANALY*q I*q

Hax. .q,c1r-1 Fr-rtent1a1
Nerr t ra l laat lon potent la l

{ac1d Pc:tent l .q l  hased on
c,f  ,  1 1% wolr ld y le ld an

e0,6  tons  CaC03/1000  t ,ons
11.  Z tons CaCOS /rc00 tons

total *e'Lrl f  Ltr *f  A.667+i P}rr l t lc:
ae ld  t ro ten t la l  $ f  3 .4 )

s,ulf ur'

Coarge fragments

Part lc le s lse .qnalys ls :
Sand
s 1 l t
CIay

94 .  1  Ye

90.4
7 .6
4 .0

ol
ts
ol
/A

ot/+

Fespectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

L r t

l-4-l LtV
68- 1 6 

""n"n"r, 
,lrn,,ngron t-"ui"rory

OVER 40 BRANCH LABORATORIES STRATEG]CALLY LOCATED IN PRTNCIPAL COAL MINING AREAS.
TIDEWATER AND GREAT LAKES POHTS, AND RIVER LOADING FACILTTIES



COMMERCIAL TESTING & ENGINEERING CO.
G E N E R A L O F F I C E S : 1 9 1 9 S O U T H H I G H I A N D A V E . , S U I T E 2 1 o . B , L O M B A , R D , I L L | N o I S 6 0 1 4 8 . ( 3 1 2 } 9 5 3 . 9 3 o o

'  cCI-oP MrNE
P. Ct. Brlx 3 0 0
Hunt ingtor r ,  tJT S4528

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

TELEPHONE: (801) 65$23r l

Ju l y  26 ,  1989

Sample identif ication
by

Co-op

Co-op
Norttr Bottom
1 bag
13 .  EF  l bs .
( arne nded re,s r-r lts )

Samp  1  e  : cS_28

Kind of sample
reporteci to us

Sample taken at

Sample taken by

Date sampieo

Date received

COAL

Ctl- rlF

Co- op

H"ry  3 ,  19Sg

Member ol the SGS Group (Socidte Gehe'rate de Survei[ance)

Analysis report no. 59- 10A97 2

,.qO It  ANALYS IS

PH
E 1e,: t r1*a.1 eonduct, lv l t  y
Satr :rat lon percent

5o luble ce Ic l r r rn
5o luble magnes ir.rm
5o1r :b1e sod lum
'5odlr- tm adsprpt lon rat , lo
Exchangeable -codlnm percent

Tota1 r r l t regen
Nltr . r te- nl t rogen
Organle *arh{,n
Eorr-rn
$e lenlum ,  t  ot , .q I  aval  labl+

Aval lab1e water  eepac l ty

7,5
27 f ia
47 .? ,

10 .  63
3 .  06
0 .93
0 ,  31

<0 ,01

1 .  eB
Q, 47,

67 .  48
t  0 ,  0 1

{0 .1

4 ,94

unlt*q
r-rrntros /e.m

neq,/L
meq,/1
meq,/1

ot
4,

tfrg, /Eg
ot
/c-t

tng /Es
pPm

0l
/e

(3 ,7 mmhrls /*rc)

. - - : .  , ' ,  . : '
'  ' '  ' ' l :  

r :  j r -

Originaf Copy Watermarked
For Your Protection

F464

Respectfully submitted
COMMERCIEI TCSNruE & ENG]NEERING CO.

oB-17 uanas *Y* ^#*.
OVER 40 BRANCH I.ABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,

TIDEWATER AND GREAT TAKES PORTS. AND RIVER LOADING FACILITIES



COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE.,  SUITE 21O.8,  LOMBARD, ILLINOIS 60148 .  (312) 953-93oo

Member of the SGS Group (Socidtd Geinei.ale de Surveillance)

'  co-op HrNE
P.  O,  Box  300
Huntlngtorr, t- IT B45ZB

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

TELEPHONE: (801) 85$231 1

.Tr . r ly  ? ,6 ,  19Bg

Sample identif ication
bY 

co- op

Co-  op
North Eott*m
1 bag
13 .  ?5  I bs .
(.-rmended refi tr l ts )

Sa rnp  
- l  

e  :  CS-  28

Kind of sample
reported to us

Sample taken at

Sample taken by

Date samoled

Date received

COAL

f,c;-c-rp

C+-  t rF

May  3 ,  1989

Analys is  repor t  no.  59-  100972

SO IL ANATY*q I*q

Max . ac ld trtlte rit,l.lI
N*r-rt ra1 ls,-qt lon pr:t,entla1

(ac ld  potent la l  t r .qsed on to ta l
st-rlfur (lf , L4Yr, waril l1 yl*ld an

41 .6  t ons  CaCOS/1000  t ons
36, Z f ,eng C.tC03 /1000 tr- 'nr ,

su l f  u r  o f  0 .  697o ;  py r i t l c
ae ld  p+ ten t1a l  a f  4 ,4 )

Coarse fragmentg

Fsrt l r - 'J* s 1ae Lqnaly,s ls :
-Sand
s 11r
Clay

6 9 . 6  7 a

BB.  4
7 .6
4 .0

v,
ot
lr!

at
!&

Respectfully submitted,
COMMERCTAL TESTING & ENGINEERING CO.

U t t  r A t_ v t-/u{
6 B- 1 g 

t,t"n"ger, Huntington lloor",ory

OVER 40 BRANCH I-ABORATORIES STRATEGICALLY LOCATED IN PRTNCIPAL COAL MINING AREAS.
TIDEWATER AND GREAT LAKES POHTS. ANO RIVER LOADING FACILITIES
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made  on  t he  bas i s  o f  d r i l l  ho l e  1ogs ,  d r i l 1ed  f o r  t h i s  s t udy ,

de ta i  I  ed  i  n te rp re ta t i  on  o f  geophys i  ca l  we l  I  I  ogs ,  conduc ted

fo r  t h i s  s t udy ,  and  on  geo rog i c  f i e l d  mapp ing .

An  ou t l  i ne  fo r  t he  g roundwate r  mon i to r i ng  p rog ram fo r  t he  M ine

P l  an  a rea  was  then  made  based  on  the  resu l  t s  o f  ou r  s tudy ,  by

assess i  ng the ' i  mpact  o f  mi  n  i  ng on the l  oca l  and reg i  onaJ

g roundwa te r  hyd ro logy .  See  Append i x  7 -L  f o r  f u r t he r  i n f o rma t ' i on .

7 .1 .2 Reg iona l  Groundwate r  Hvd ro loqv

I

The occur rence,  ava i  : l  ab i  
' l  

i  ty  and movement  o f  groundwater  i  n  the

M i  ne P I  an and su r  round i  ng areas are  cont ro ' l  
' t  
ed  by  s t ruc tu  ra  1  ,

s t ra t i  g raph i  c  and  topograph i  c  f ac to rs ,  w i  t h  snow-me l  t  t he  sou rce

for  most ,  i  f  not  a l  1  ,  o f  the groundwater  i  n  the

Co t tonwood -Hun t i ng ton  a rea  (Dan ie l son ,  € t .  a1  . ,  U .S .G .S . ,  1gg1 ) .

Acco rd ing  t o  t h i s  r epo r t ,  ava i l ab le  da ta  f o r  t he  s tudy  a rea ,  wh i ch

inc ludes  the  pe rm ' i  t  a rea ,  i nd i ca te  tha t  t he  S ta r  Po in t  sands tone

and the I  ower  par t  o f  the B ' l  ackhawk f  ormat i  on,  are  an extens i  ve

aqu ' i  f e r ,  w i th  many  o f  t he  l a rge  sp r ings  i n  t he  Co t tonwood-

Hun t ' i  ng ton  a rea ,  i  nc l  ud ' i  ng  Bear  Sp r i  ngs ,  i  ssu i  ng  f  rom f  au l  t

d i sp l acemen ts  o f  t h i s  aqu i f e r .  Ou r  s tud ies  i nd i ca te ;  howeve r ,  t ha t

t he  Bea r  Sp r i ngs  f  ] ow  i s  de r i ved  f  r om i n te r cep t i on  and  channe l  i ng

o f  wa te r  bea r ing  zones  f rom a reas  ex tend ing  we l l  t o  t he  no r th  (up -

g rad ien t )  o f  t he  s i t e .  Th i s  i nc1  udes  wa te r  bea r i ng  po r t i ons  o f  t he

Star  Po i  n t -B l  ackhawk contact  cut  by  the f  au ' l t  to  the nor th  o f  the. . .:...: ,
t r - 1 : r ' -  :  l '

. i ' . ; i )
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Annua l  Reoo r t .  An  Annua l  Hyd ro log i  c  Mon i  t o r i  ng  Repo r t  summar i  z ' i  ng

a1  I  da ta  co l ' l ec ted  fo r  t he  wa te r  y r  (Oc tobe r  th rough  Oc tobe r )  w i  I  l

be  subm i t t ed  t o  DOGM by  March  o f  t he  f o l l ow ing  ca lenda r  y r .

Quar te r ' l  v  Da ta  Submi  ss i  on .  A l  J  wa te r  mon i  t o r i  ng  da ta  w i  I  1

subm i t t ed  t o  DOGM on  a  gua r te r l y  bas i s  w i t h i n  g0  days  o r  l ess

quar te r  I  y  samp 1  i  ng  co l  I  ec t i  on  .

Add i t i ona l  We l l .  An  obse rva t i on  we l l  ( d r i l l ed  25  f t  i n t o  t he  S ta r

Po in t  sands tone )  i s  p roposed  t o  be  d r i l l ed  when  m in ing  reaches  t he

nor theas t  end  o f  t he  pe rm i  t  a rea  (  P l  a te  7 -4 )  .  Th i  s  we ' l  
' l  

w i  I  I  be

fo r  t he  co l  l ec t i on  o f  p i ezome t r i c  su r f ace  and  wa te r  qua l  i t y  da ta ,

as  encountered,  and wi  1  I  be I  ocated such as to  determi  ne the extent

o r  occu r rence  o f  g roundwate r  w i th in  the  dep ths  o f  impac t  o f  t he

mi  n i  ng  ac t i  v i  t i  es  on  the  g roundwate r  reg i  me .  Necessa ry  pe rm i  t s

wi  I  I  be obta i  ned before  dr i  i l r  i  ng  commences.

Groundwate r  encoun te red  by  th i s  we l l  w i l ' l  be  samp ' l ed  as

spec i f i ed  above  a l ong  w i t h  t he  o the r  l oca t i ons  and  used  t o

cor re ' l  a te  wi  th  the water  qua l  i  ty  data  f  rom Bear  Spr i  ngs,  COP

Deve lopmen t  Sp r i ngs ,  Hun t i ng ton  Sp r i ng ,  and  B i r ch  Sp r i ngs  t o

p rov i  de  a  check  on  es t ' ima tes  o f  g roundwate r  con tamina t i on .  These

sp r i ngs  we re  se lec ted  s i nce  t he i  r  f l ow  i s  t he  so le  use  o f

g roundwa te r  t o  be  poss ib l y  a f f ec ted  by  m in ing  ac t i v i t i e s  i n  t he

perm ' i  t  a rea .

be

o f

)
l : -
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I. INTRODUCNON

The purpose of this report is to provide a Cumulative i lydrologic
Impact Assessment (CEIA) for Gentry Mountain, located in Carbon and
Enery counties, Utah. This assessilent enconpasses the probable
cunulative inpacts of al l anticipated coal nioing in the general
area on the hydrologic balance and whether the operations proposed
gnder the application have been designed to prevent danage to the
hydro log ic  ba lance outs ide the propo-ed n ine-p lan area.  Ih is  repor t
conplies with legislation passed under Utah Code Annotated 40-10-1
et  seq.  and the at tendant  State Program ru les under  IJ I IC 785,19(c) .

Gentry Mountai.n occurs within the Wasatch Plateau Coal Field,
approx inate ly  L0 mi les southwest  o f  Pr ice,  Utah (F igure 1) .  The
eastern nargin of the Wasatch Plateau forns a rugged escarpnent that
overlooks Castle Va11ey and the San Rafael Swe1l to the east.
Elevations along the eastern escarpment of the i,/asatch Plateau range
f rom approx inate ly  6 ,500 to  over  9 ,000 feet .

Prec ip i ta t ion var ies f rom 40 inches at  h igher  e levat ions to  less
than 10 inches at lor,rer elevations. The area encotnpassed by the
Wasatch Plateau nay be classif ied as seniarid to subhunid.

EEOLOGY

0utcropping rocks of the Wasatch Plateau Coal Field range fron
Upper Cretaceous to Quarternary in age. The rock record reflects an
overall regressive sequence from narine (lttancos Shale) through
littoral (Star Point Saodstone) and lagoonal (Slackhawk Fornation)
to f luvial (Castlegate Sandstone, Price River Fornation and North
Eorn fornation) and lacustrine (Flagstaff Limestone) deposit ional
env i ronnents .  Osc i l la t ing deposi t ional  env i ronnents  wi th in  the
overa l l  regress ive t rend are represented by l i tho log ies wi th in  the
Blackhawk Formation. The najor coal-bearing unit within the Wasatch
Plateau Coal l ield is the Blackhawk Formation.

VEGETAION

Vegetation of the Wasatch Plateau area is classif ied within the
Co1orado Plateau Floristic Division (Cronquist et al . , L97Z), The
area occupies parts of both the Utah Plateaus and the Canyon Lands
Floristic sections. Vegetation connunities of the area include
Desert Shlub (Shadscale) at the lonest elevations through Sagebrush,
Sagebrush-Gras sland , Pinyou-Juniper, l tountaiu Brush, Douglas
Fir-white Fir-Blue Spruce and Englenan Spruce-Subalpine Fir,

-1-
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Deser t  Shrub connuni t ies  are sparse ly  vegetated shrublands that ,
depending on elevation and soi1s, i lay be-doninated ly irr i-scare
-(Atr. i-grex confqrtifol ia), Fourwing s"arimst (n. i i""!""""), castre
Y11+e{ c.l.over (4.,-.nuttalii i) or nit saltbush'?a= car::lcatii and canlncj.ude wlnter fat (Cgratoides lelrtata), Mornon tea (Epiedia spp.),Budsage,(Arilesisla soineqcens),-nri-sceiianeous buckwh;ats trriipnurir
9p4t; lt.Indian ricegrass (p::yzslsis hynenoidJs_), eJfreii-ei;ss
( r l ra r le  Janes i i ) ,  Grana  g lass  (Bou te loua  spp , ) ,  Need1e  and  th readgrass (FXba,cqq?ta), Sand aropseea (Sgrrsbiri:r i i  airodies) ind
>qul r !er  ta11 (Sl tan j .a  hys l r ix ) .  Greasewood (Sarcobatus
ye-r$lcu.LLtut) - Saltgrass (DistichLis stricta) can dominate
bottomlands ,

. l{atry sagebrush conmunities of the alea are relatively dense
1!tJy!-stalas of (ArteniFia tr identala var tr idedata) wiih very
r . lErJ .e ,unoersto- ry .  growth.  rn  re la t ive ly  undis turbed sagebrush-
connunities, Rabbitbrush (Chrysothamnus- nauseosus or C.-
giscidif.i-eus), Mornon tea, aid several ;e.dftai- graiE"s including
Thickspike and western wheatgrass (Aeroqiroq dasysfachyum and {_
.sn-i-tLi i  ), Great Bas in wildrvE (crldmicegrass
and Dropseed species nay be-conno

I"  ! t9  Sagebrush-Grass land type,  the typ ica l  B ig  sage nay g ive
l ray. to .Ar tern is ia  t r i ientata var  v lse: /ana ( i t6unta in  6 ie  Sage) 'wi th  a
co-doninant perennial grass undeistolyr ial ina wildrfe (i iryous
S_aIUlus) can be co-doninant in these communities and may dominate an
herbaceous crass land type.  B lack sage (A.  nova)  l r i th  sa l ina wiLdrye
or Western wheatgrass undelstory is i lso col[I0on.

Pinyon-Juniper woodlands occupy drier sites often with stoney to
very rocky soils. pinus edulis airi ,ru&i-per!s. 9grc89g$3 are
co-dominant in the overstory. unaerstoifvege-ation ranges from
sPall9.to nod_erate ground cover on range sites in poor to excellent
condit ion' understory species include-sagebrush, Flountain mahogany(Cercocarpus ngntanus), Snowberry Isynptroii i i ipus g_"taDb sl , i"a-
s everal p e r enni al - g ras s e s i nc luding Si end e r wtreat g r ai s-(AgEepyron
Eracnycautun) ,  Sat  lna wi ldrye,  June g!ass (Koeler ia  cr is ta ta)  and
Indian r icegrass.

Dominant shrubs of the Mountain Brush conrmrnit ies wil l  vary
depending on e levat ion and aspect .  The dr ier  south and west  f ic ing
s lopes-nay su?por t  dense s taodg of  Ganbel 's  oak (euercus
g.agbs-Ltf-t ). Other doninants of this conmunity rnay include
S e rvi cebe r ry _ (Anelqnchi e r utahens i g), Mountaiir nalogany (Cgrcg_car!::s.
Eontanus or  L-  Ledi fo l ius) ,  B i t terbrush (pursh ia tx ide; t i ta)  lnd 

-

Snowberry .
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, Thg lqr^rCe of the^Doug1as. I ir-White r. ir-B1ue Spluce community isabout_8,000 to 10,000 re i t . .  Dougtas r i r  (_piquOoi iGi-nddi  i ,usuallv the dorninant tree $ri.th wfrite rir (A5i6i-i6iE-,ii6T- d Blue
!9IY!u (P-icea. pu-qlens.) usually l irnited to tire nrost rnesic sites,
: : . : i -119nC streans. .  wi th.dense canopies,  understory vegetat ion nayDe sparse,  Conmon shrubs include Serviceberry (Rnel inchler  spp,) ,  

'
0regon. _grape . (Berberi q . repenq ), Chokecher ry <i,rrin"e _"j rgi;l"Ba),Rocky Mountain Maple- (ase el.irlJlE), Mountitn-i;iii i--d;rslJrasrEc-i-D-i-Le!)andsirowbdiryl-iruel"-eluici,-i i""tgr.r.(Agsolyr-qs
+icalnu), l'lounta i n b rom-e ( Br;;u; 

-miig 
inatu i ), and--ft-"Tifrb1ue g ras s(Paa gr?lensis) are conmon grasses. Tspen stands (poodui

lre. irulqldeg) can be found tf,roughout th'e 
"one, 

pa.iiiililiTy in nesicsi tes and as successful  connuni [ i ; ; .  
- -

Picea eneglsar$Lul-and Abies faeiccarla dominate the Spruce-Fir
191:-.1t the.highest elevations oF ttre trydiotogic inpact aiea. trhiterece lv lng  about  the  s  a rne  prec ip i ta t ion  as  the-Doug l is  F i r
connunit ies, lower evapo--transl irat ion wit ir  iooi i i - i -np-ratures canpermi t  a  more  lush  vegeta t ion  in  th !  spruce-F i r  zone.  

'L in le r  
p ine- -(P i r tus .  f lex i l i s )  o f te i  occup ies  

-s iJ ip -6 i  
rocky ,  a r ie r  s i ies  o f  th iszone .

Smal1  r ipar ian  connun i t ies  a re  found a t  a l l  e leva t ions  w i th in
rne . lmpact  assessment .  a rea .  l ^ I i th  g rea ter  water  ava i lab i l i t y  and
coorer  tenpera tures ,  the  r ipar ian  Zone o f ten  inc ludes  more  rnes ic
spec les ,  e .g . ,  those  f rom a  h igher  vege ta t ion  zone .  Shrub  spec ies
fron the Mountain shrub type miy be f6und at nost eLevations.

Addit ional r iparian zone shrubs include Narrowleaf cottonwood
l+9Pu+g+ ansul!lJolig), Redosier dogsrood (Cornus s&.Lanif€la), SkunkDusn (  i l I lu .g  t r l ]e la ta) ,  r iver  b i rch (Betu la  occ identa l l is - )  andvar ious wi l lows (Sa1ix  spp. ) .  Cras i -Gic ies r ron t f reGE-s ic  

"onesgay be represented (Mounil in shrub and-higher zooes) aioni-wit ir
fescues ( fss l l rca spp. )  and miscel laneous iedges (ga iex sd. ) .  Snat lwet areas around springs.and seeps wil l  oftei suilort-a i inie growtir
o f  grasses,  sedges and wi l lows.  

-

HYDROLOGY

sulface runoff fron the wasatch plateau area flows either to thePrice River Basin or the san nataei niver sasin. The plice River
Basin,  which inc ludes,about  1 ,g00 Jqui re  mi les in  s ix  count ies,  is
-located prinari ly in carbon and Emer-v counties i" sast-ie;i iar
utah. The san Rafaer River Basin, wLictr includes alout z,ioo square
niles in three counties, is located lrainlv in Erne ry Countv to the
south of the Price River Basio. The pric'e River aiainigi"oiigi"ates
in the wasatch Plateau about lz rniris-west and south of-scofield
Reservo i r .  Dormstream f rom the reseivo i r  the r iver  r lows 

- in  
agenera l ly  southeaster ly  d i rect ion.  The dra inage is  bounded by theBook Cliffs on the nottheast, the wasatch platEau on the lrest, and

the san Rafael swe1l on the south. The san Rafael River Basin
occupies part of two physiographic sections of the colorado plateau
- the Eigh Plateaus to t ire iorih and west and canyontaadJ io the
south and east  (Fennenan,  1946) .  pr inc ipa l  s t rea is  in  the bas in  are

-4-

7L-8



5Y:!l"g!gt, and cottonwood creeks, which merge to form the san RafaelK1ver, and Ferron a::T, wir. icir- j6inJ-i ire san Rafael River within amile of that conflu:?9e.. The San Rafael River also f lows in asoutheaster ly  d i rect ion to  eventual ly - jo in  the Green River ,  a f tertravell ing frorn its headwatirs--i;- ih," i lasatch plateau.

. The watet quality of both i l ie price Ri.ver and the San Rafael
l i l : : l_ i l ,  good 

- in- the 
mougta i "ous r , " ia"ater  t r ibutar ies,  butoererrorates rao id lv .  as f10w t . ive ise i " ihe Mancos shale.  The shale

l i ! l : l "ey.typicirry' .hta 1;;"p;;" i i i i i t i , ,  is easi ly eroded andconta ins large auant i t ies  of -sof" iU iE-s i t ts  that  are na iorcontributors to Door-lrater quii i i i l--oEpenaing upon the duration ofcontact ,  water  o ia l i ty  degr ides a6wnsi i !am to r rhere Tota l  Dissorvedso l ids  ( rDS)  1eve1,  o i  + ,600- , i l i i I i ' . i , i r 'per  l i te r  (mg/1)  are  notunconmon. The predoninant ion teiEirJa-ttom the Mancos shale issu l fa te  (sOa)  wi tn  
"aruJJ-o"Jr  i ;dod- ;s ; r  conmon in  the lowerreaches o f  the pr ice  xrver .

Ground water  is  present  in  a l l  l i thost ra t igraphic  un i ts  wi th inthe wasatch p la teau boai - i ie i l . * -d . i " i i - " . ter  occurs under  locar . ized
lg i l l i l :T that of ten,ro.* i -JystIr-JF' , ,p.r"hed,,  aquifers andassoc la ted  spr ings  and /o r  seep i .  s ign i f i can t  l0ca1 ized  g round- ta te rresources are associated _wi th' th" N;;;h-H;;" 

-r".rit 
1""-"f;i "i"lc"

River Format ion.  The.  u.S- e"oi i i i i . i i - iu"ruy has ident i f ied andrornallv designated the stai 
-i6li i] i i""i ir"w[ 

aquii!.--ir-[i! o'ryregronal ground-qrater !esource occurring in the l^'asatch plateau coalFie ld (Danielson,  et  a l . ,  i ts i  ; i l - i i ; ; : ,  1e84).
l l .

o
.  . : l  .

', ), -:ry

Figure 2 '  de l ineates  the crA for  cur rent  and pro jec ted min i lg  inthe Gentry Mountain area. The crA encompas!gg approximately LLzsquare rni les and includes cinirv Mountai i r ,  t^r i ld c i t t r*  Ridge andstar Point '  The western ar,o-- t toi t t tern crA boundaries are designatedby dra inases and dra i l ige-a I " ides,  *he i . " ,  the  southern  and easternboundar ie i  a re  def ined Ey i ro i l r r is  and RgE/RgE SLBM, f€spect ive ly .
l l l . scoPE OF MtNtNg

The Plateau Mining Company-perrnit  area encompasses approximately7,000 acres. rhere aie thiee'r i i i i i i  ; ; . i  i ; ; ; ; ; - ih; ;  ; ; : . .designated bv the Bulggtr of Lana-f,f inigern_e_n1^19.,Logical Miningunits,' (LMus) ' u-riogil ii_oliiall"iii'' u_o:zo+s.
. ,  M in ing  opera t ions-began in  1916 when the  t ra t t i s  Bro thers  andM-r . Browning bougbt teo icres-rior-ti i"-i l"rtea ii i le"-i i i"ieveiopeatne propertv for coal-production. coar-ras snrppea-in--IhE-autunn of1917 when the railroaa'"i"-"Jii i"t"i l- io the torrn of wattis. TheLion coal  conDanv bought t re cbai- in ierests in 1g1g. rn 1967Plateau t-initEd iroenel 

" 
;;; ;il; i;-;il Eiawatha searn. rn 1971United Nucrear puichased ah; ;i;; . i ia-ii July 1980 plateau MiningCompany bought the properti!s.-----
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, -__-T i l !g . ica11y,  the Star  po in t  #2 Mine ( r " rhere n in ing has ceased)oeveloped coal  lesources in  the Hiawatha,  Th i rd ,  and Wat t is  seans by
! | r : , l9ol ,and pi11ar technique. tui i ;a- ihe perni t  term oi-rge7_Lssz' ,
nlnlng w1-11 occu! in the watt is and rhird sEans and developnent workis. projected for the rriawathi r"ir-i"--tt,e it ir-p"i"t-#i-l.rl i;.subsequent permit  terns wi l l  involve fur thei-nr in in!  i i r -a i i  

- ihree 
oftne coal  seams th lough the year-  2010.  .  There wi l l  be roon and.  p i11armin ing-and. longwal t  n in ing in  the Wat t is  and Thi rd  ,ears  

"odrongwalr nlnlng j.n the i l iawatha sean.

There are cer ta in  areas where the cumulat ive ef fects  o f  nu l t ipre
- ._g?T l i l i rC wi l l  be exper ienced.  The area of  Tt5S R7E,  Sect ion- i l l -w1rJ.  have cornbiDed subs idence ef fects ,  and potent ia l ly ,  Sect ion lg '. \ f  T 1  q c  p a F

The Hiawatha Mines complex permi t  area enconpasses about  12,000
acres and is located adjacent to ttre plateau uini.ng Conpany pernit
1Ie1 : The rederal coal leases currently designateE as LuUi a.esL-025431 and u-026583.  A rarge por t io i ' r  o f  the remainder  o f  thecoal  is  o l l99 by U.S.  Fuets .  doai  is  pro jected to  be mined unt i l
the  year  2014.

- The Eiasratha Mines Conplex is a consolidation of the origin:I
King, Eiawatha, Black Eagki and r,roir. i i"a coal mines which be!in-*
gpg5at i$ .  in  the ear ly  1900 's .  U.S.  Fuels  Conpany was organized in
l :1?." "q  begal r -operat ing in  1916,  when i t  took-ovLr  the p ioper t ies
of the consolidation Fuel Conpany, Castle VaLley Coal Coipairy, and
Black Eaqrk coal conpany, all 6t irtricir were rocaied within'the
culrent pernit boundary.

. - -  .  f { in ing has -occurred throughout  large por t ions of  the permi t  area
: { - i t "  roon and-p i l lar . technique:  K in [  4- (A and B Seans) l  K ing 5 (B
,l9ar): ry-i-ng 6 (A and Eiawatha-Seans), *ing 7 (f, iawatha Seam), ind
flnC 9 (upper Sean). Future longnall nining wil l  be undertaken in
the King 5 (A Sean) and King 8 (Upper Sean)l

. co-op Mining conpany onns tno rnines located south of the plateau
ll lnlng Conpany and Eiawatha Mines Cornplex pernit areas.

- -  _The.Bear  Canyon Yine encornpasses 1051 acres.  Min ing dur ing the
I t ls : .  t lve-year  permi t  term wi l l  occur  in  the Bear  Canyon coal  seam
and thereaf ter ,  in  the Eiawatha seam. There are two f ldera l  coal
-1-"9:S:-designated as LltUs at the Bear Canyon Mine, U-024316 and
u-024318' Production.wil l  be from roon aird pil1ai nining rnethods
wi th  secondary  p i l la r ing .

The Tra i l  Canyon Mine,  loca ted
9l l Iot t  p rope r ty  ,  has been ope rat  ed
1938 ,  Produc t ion  to  da te  h is  been
The Trai l  Canyon l - I ine was declared
r  ec la imed .

immedia te ly  west  o f  the  Bear
by Co-Op Mining Company s ince
from the Bear Canyon coal  seam.
suspended dur ing  1983 and w i l l  be

z-f-io



The Deer  c reek waste  Rock s lorage Fac i l i t y  per rn i t  a reaencompasses 52 '  56 acres and i  s  roc iEed-  approx iml te ly  z  miresnor theast  o f  the 
-oeer  

c ree i  l r i r r . :  
- - ih ls 'a iea 

wi l l  _s tore  waste  rockf  rom the Deer  cre. i - l t i ; ;  
- ; ; t^^" t -  

least - i0 .  y_e+rs .  u tah power  andLight company i  s 
-o*ner 

of  al l  the i i r ra-wi l rr in the perrni t  area.IV. STUDY AREA

GEOLOGY

""""31: fff;5.f;:ll1i" 9IA is cbaracterized by cliffs, narrow
ar_ea includ"; r"orrl i ! ,  

Stratigraphic unrts,.outcropping rrithin the
I1$:tg'",-;i.;fihi'Sest 

to voungest, the Mancos 3irarE, iiarpointFornat i on, N;;;tr;'"' iiiiiiil*,'Fi,;i'iii- l:iiii:$"ii'iilli i::;."Fi| i i l t i :  L i thologic aescrt f i i inr- I f , i """ i t  th icknesses aie given i i r

. ._-Rogk"  in  the s tudy arda s t r ike nor t l
I l I9u 9:g..es to the's"; i l ; . ; ; : '^ ;^,1: ' : :Y:: t_1nd dip approxirnately

*i!::iiiF =t, liti:i"i:lj:,1'nLr,,!"fiii::i:ii,:,ru*;; l;:;i$i{
A6irl::.:). Dispiace,e"ts iingi-rffi ;#:::i F:::,il lfnlli,filt.r"

.ttr]l i.tl i;"!;5i:;I^'egine within the crA. -is dependent uponmovement dJ ei;;;:i!"1""*"tt"s that egtablish-5;;;;r' if 'r""h"rg.,

1".olilfl"il"il.li:*-: 
e-levat ions p"o'i ggl. nost. or the sround-wateror^solut ion l i r " r to , r ry  
where pernelbte t i t t ro tog ies such- iJ_rractured

iiif iitJ'.sT:li,i:!:il:i!i!:.i:":$ ;i*a:il" i:ii'n1.. and,or
!tr!f erouna 

""a." "ftng 
and fracturinsl- iaterii-rririi i iri ' ir,iti.t.,

:lthg: the land 
",r"rt"outt"ts 

inperneaEle-rocks 
""a-Eo"ii"ries untilor_otrrer ie;;;;bi;^a+9e 

is inteisected (and rp'i"t ;i;;i l;;" occurs)further 
"t i i iJi i- i i_r.:.tno.r.ogies 

or zones are encountered thft aLlosr

r"*]li"ll"i"::i::"f1"-d:t?"9 and lower portion or the Blackhawk

;liliiiii,,L'a:*ii:. q:Fiitil Slii:ffii,"i,iir*,"ali:-""fffi:I3i: l::::13f1:,-""e p""aJ,i"iitii. sandstone and limestone.tabular a.p".iii:ii"3!*"ii":i:H"1.*r":i:fir*i' i:l!i$i:" "*
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through _ so lu t  i  on processes and f ractur ing.  Shale,  s i l ts tone and
cenented sandstone beds act as aquacludea to inpede ground-water
novement. The Mancos Shale is c6nsidered a reglonal aquaclude that
delinits downward flow r.r ithin the crA. LocaliZed aquailudes include
re la t ive ly_ th in ,  i rnperneable l i tho log ies occurr ing wi t t r in  the
st ra t igraphic  sect ion above the Star-po int  Sandst5ne,

The Star Point-Blackhawk aquifer is present and represents the
only .  ident i f ied reg ional  ground-water  re iource in  the s tudy area' (Danie lson,  e t  a1 . ,  1981) .  Ground sra ter  assoc ia ted wi th  the pr ice
River Fornation and North Horn Formation nav be characterized as
occurr i lg  wi th in  an extens ive ' ,perched ' ,  aqui fer  zone and represents
a s ign i f icant  hydro log ic  resource.

Faul ts  and f ractures act  as ef fect ive condui ts  for  ground water
and a11ow unsaturated downward f1ow.  Spr ings hav ing s ign i f icant
d isc l 'arges (10 gprn or  greater )  are most  conion ly  loEated in
prox lml ty  to  na jor  no! th-south t rending fau l t  or  f racture zones
(Figure 4) .  In  par t icu la ! ,  Bear  Canyoi  Faul t  appears to  act  as a
signif icant conduit for ground water. Miae wori<ings contact lr i th
the- Bear Canyon f 'ault at the- 10th lJest Section in U.S, Fuels' King
IV Mine has resul ted in  a  sr is ta ined in f low of  900 to  1 ,000 gpn.

Other encounters with the Bea! Canvon Fault in plateau Minine
Conpany's Star Point No. l Mine result-ed in an init ial high inflow
rate that subsequently dininished. Three municipal wells-
(l luntington) have been developed adjacent to the-Trail Canyon Fault
near the junction of Wild Catt. le Eoilow and Gentry Eollow if igure 4)

Data from seven boreholes located within and adjacent to the
Star Point Mines -pernit alea indicate ground water issociated with
the regional aquifer noves totrard the iouth (Figure 4).

.Approx imate ly  325 seeps and spr ings occur  wi th in  the CIA,  Tota l
spr tng d: .scharge exceeds 1,500 gpn,  one huudred e ighty-n ine spr ings
dlscharge from the North Eorn Fornation and price River Formation
(1,20O_gpm); .37 spr ings d ischarge f ron the Cast legate Sandstone (80
gPm);  53 spr ings d ischarge f rom the Blackhawk f 'ornat ion and Star
Point  Sandstone (200 gpn) ;  and e ight  spr ings d ischarBe f ron the
Mancos Shale (40-Cpn) : -  Analyses i ron 

-spr i ig  
sanples- ind icate water

quaLr ty  progress ive ly  decreases f ron the Nor th  Eorn Fornat ion to  the
Mancos Sha1e.

Mine in f low is  est inated to  be 134 gpn in  the Star  Point  Mines,
950.gpq in  the Eiawatha Mines Conplex,  i i ra  less than 100 gpm in  the
Trail Canyon Mine and Bear Canyon-Mine, The majority of i ine inflow
(80 percent )  is  f  rorn fauLts  and f ractures wi th  i  Lesser  anount  f ron
paleochanoels and wall weeps. Mine inflow is discharged to Mud
Water Canyon at Star Point Mines and to Cedar Creek and Mil ler Creek
at the l l iawatha lr l ines Conplex, Mine inflow is discharged to Bea!
Creek at  the Bear  Canyon Mine.  No d ischarge occurs at  the Tra i l
Canyon-Mine, Mine water within the CIA reptesents ground-water
depletion from storage in the Blackhawk Foination and Star point
Sandstone and the interception of f low along faults/fractures.

-9 -

7L-13



Surface Water

The CIA has been divided into six najor drainage basins
representing seventeen sub-drainage areas. The CIA encornpasses
dra inage to .both the Satr  Rafael  a id  pr ice River  Bas ins (s ie  F igure 5
and Table 1) .

.  T t te  Serv iceberry  Creek Dra inage (1)  inc ludee the major i ty  o f
d is turbed area assol ia ted wi th  thE p ia leau l t ine.  The mine e i . is ts  in
the head! i la ters  o f  th is  creek dra inage area of  6 ,135 acres.  The
average gradient of the creek within ttre CtR is Zl percent.
Serv iceberry  Creek (1)  is  ephemeral  wi th in  the CIA Lnd eventual ly
jo ins Mi l ler  Creek (15) ,  east  o f  the CfA,  which is  a  perennia l  creek.

.  Vegetat ion comnuni t ies  in  th is  dra inage systen inc lude Douglas
Fi r - t^ lh i te  E i r ,  Aspen,  Mounta in  Brush,  Sag6bru in ,  inc lud ing bot f ,
B lack sage and Big sage assoc iat ions,  Ui iea Grass -  Forb
conmunl t les ,  and Pinyon -  Juniper  WoodLands.  Ripar ian conrnuni t ies
are genera l ly  smal l  and na1 be doninated by wi1 lows,  River  b i rch or
an occas ional  Cot tonsrood,  Deser t  Shrub connuni t ies ,  par t icu lar ly
Shadscale,  occupy the losrest  e levat ions in  the eastern sect ion o i
the dra inage systetn.

Min ing has been conf ined to  the er t rene upper  reaches of  the
watershed.  The approx inate ly  330 acres of  su i iace d is turbance
associ .a ted wi th  the sur face fac i l i t ies  o f  the Plateau l ' I ine has a lso
been conf ined to  the upper  reaches of  th is  watershed.  A11 of
Plateau 's  sur face d is tu ibance is  t reated bv na inta ined sedinent
cont ro ls

llud Water Canyon Drainage (2 and 3)

Approx inateLy 2,978 acres dra ins Mud Water  (2)  and Los Angeles
Canyon (2)  to  jo in  7 ,080 acres dra in ing See1y,  Corner ,  and F i rs t
t^ ra ter  canyons (3)  to  form Gordon Creek-of  th i !  pr ice River  Bas in.
The average gradient  in  the headwaters  of  these dra inages is  19
Percent .  Min ing has occurred wi th in  the ext rene headwater  reaches
of  Mud Water  (2) ,  Los Angeles (2) ,  and Seely  canyons (3) ,  and the
South Fork of  Corner  Canyon (3) .  present ly ,  Mud Water ,  Seely ,  and
the South Fork of Corner Canvon are oerennial in their lower
reaches, sustained by high dievation-spting flosr and nine srater
discharge (Mud Water- Canyon)

. Vegetation connunities of the Mud Wate! Canyon Drainage area
include Spruce-Fir, Douglas Fir-White Fir, Aspeir, Mountain Brush,
Sagebrush,  inc lud ing both Big sage and Black sage agsoc iat ions,
Mixed Grass-Forb conraunit i  es-and-shrub and grasS-forb doninated
riparian connunities on the headwater streans.

Mining has not occurred beneath anv stream channels, but has
been.  rest r ic ted to  the r idges separat i i rg  tbe dra inages.
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-  Approx imate ly  7 ,777 acres dra in  wi rd  cat t le  Hor low (6)  andGentry Eo11ow (7) to rorn-i ie i"r i--ci"yir" (B) tr ibutary toEur . r t ington Creek.  epprox ina ie iv- l , i i -o ' "cres dra ins areas d j rpr r tvt r ibutary  to .Xunt ing l6n Creek o i ,  l ruc i -wi rodward canyon (4) .  
' ; ; : ' ^ t

ave lage gradient  o f -Gentry  <t> ina-wi r i 'c " t t te  i ro l iow (o i  is  r :
Percent .  T ie  Fork Canyol - 's  grad ient  is  44 percent ,  u is ie i faneouss ide t r ibutar ies to  nu i t lngt6n- . i . . i  i io r "  canyon,  McElprang canyon,
I l : \ :  ! : ly"n,.Granse Eole,-Biddi. io.e'uirrow) (5) have averigegradtents  o f  40-50 percent .

-  __111 of , the ephemeral  dra inages a le  not  wi th in  the range ofcur !ent  underEround n in ing p1ani .  por t ions of  the Gentry- io l row (7)and t r i rd  cat t le  Eol low aei  e ; ; i ; ;g" - i i i " ,  w i l l  be mined under  wi th in
::I:"1! nining sequences. portiois of the Gentry rrollow dr;in;;;-----area have been mined under  by the I l iawatha Mine."  wi ld  Cai i ieEo11o! t 's  na in  channel .wi l r  n6t - te  rn inea-unaer  but  longwai i -paners otthe current Plateau Mine sequeniJ wii i-au"t the channel as the ninep-rogresses in  a  southwester iy  a i rect ion,  Both Gentry  I Io l low andl i i ld  cat t le  Hol1ow are aes i l i ra i "a-p i i " i ' t " ia1 creeks o '  the u.s .Geolog ica l  Survey quadrangl i  ,ap.  

- - - - - - - '

,  vegetat ion cornmuni t ies .of  the Gentry  Ridge Dra inage area inc ludeSpruce-Fi r ,  Douglas F i r -Whi te  r i ; , -G; ; ; r ,  Mounta in  Brush,  Sagebrush,
i l : l ld i "e .  both r ig  sage arra-ar ; ;k ' r i iE- ; "soc ia t ions,  MixedGrass-Forb comrnuni t ies  and a var ie ty-of  r ipar ian coramuni i ies .  Thelatter. range frorn cottonirood aorini iea. ass6ciations aion!-nuntingtoncreek to narrow baods of aense i i i- in t ire uottons of steEp i.r,vons.

,o., 
o3!l3"lT1-t-lly,9:920 acres of drainage contribute to,rrail canyon(v) ,  .6ear  Canyon (10) ,  and three n isceLlaneous t r ibutar ies toEuntington crlet (rr, ' r i ,-rsj .  --rf f i - ; ; ; ; ; te 

t ;adi; ; I- ; i - i iair  anoBear canyon is aooroxinately zo-zi-p-rcin[. 
'rne 

avelage gradient ofthe miscal laneoui - t r rouEar leg ra t rges f ron 40 to  70 percent .

Bear  Creek (10)  is .  character ized by s teep gradients ,  narrowcanyons,  and larse sedinent  loads (28, 'Osz n | l i  ro ta l  -usf -ndedSediments (TSS) ieasurea aur in t - ;  ; ; j ; " 's to ln  event) .  Tra i l  Creek(9)  is  character ized by s tee l  Er ia iJ i i " ,  nar low canyons,  and goodwater  qual i ty .  Min ing occur i  Ibove t ra i l  Creek.

About  10 acres of  n ine sur face d is turbance occurs in  both Bea!and.Tra i l  canyons.  ,  An addi t ionai  r -ac ier  
" te  

assoc iated wi th  ther . lv lng qual ters  and sur face fac i l i t ies  o f  Co_Op Min ing Cornpany.  TheTra i l  canyon Mine is  current ly  in  the process i , r  re i t tE pet f i i t ted rorrec lamat ion.  No fu ture d is tu ibance is=prannea for  e i fh i r  rn ine,othe! than reclanation of the trJif Cinion site
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vegetat ion cornmuni t ies  in  th is  dra inage syster l  inc lude
Spruce-Fi r ,  Douglas F i r -Whi te  F i r ,  Aspen,  Mounta in  Brush,  Sagebrush '
dominated by Bl ick  sage assoc iat ions,  Mi red Grass-Forb conmuni t ies
with Salina-wildrye and Bluebunch wheatgrass donioants, Pinyon-
Juniper  woodlands-  and a var ie ty  o f  r ipa i ian connuni t ies  inc lud ing
the Iluntington and Trail Creek- Narrowleaf, Cottonwood and wil low
assoc ia t ions.

Approx ina te ly  19 ,289 acres  dra in  bo th  the  Cedar  Creek  (15)  and
F ish  C ieek  (14)  d ra inage areas .  The average grad ien t  o f  f i sh  Creek
is  19  percent  and the  lverage grad ien t  o f  Cedar  Creek  is  13 .
percen i .  Bo th  Cedar  Creek  End-F ish  Creek  are  ephernera l  d ra inages
wi th  Cedar  Creek  exh ib i t ing  perenn ia l  charac ter is t i cs  in  cer ta in
reaches due to mine water discharge and spring f Iow. The Eiawatha
Mines Conrplex permit area encompasses pori ioni of the Right and Left
of Cedar Creek. The Right Fork is ephemeral and the Left Fork
exh ib i ts  perenn ia l  charac ter is t i cs  in  cer ta in  reaches .

Vegeta t ion  comnun i t ies  in  th is  d ra inage sys tem inc lude
Spruce lF i r ,  Doug las  F i r -Whi te  F i r ' ,  Aspen,  Mounta in  Brush '  Sagebrush '
inc lud ing  bo th  B lack  sage and B ig  sage assoc ia t ions ,  l { i xed  Grass-
Forb  comiun i t i  es ,  P inyon-Jun iper -wood lands ,  r ipar ian  cornmuni t ies
which include Narrowllaf cott6nwood. Sandbar wi1low ( fu}j:i gLi.q,ua )
and R iver  b i rch  (Betu la  occ identaL l i s ) ,  and Deser t  Shrub connun i t ies
a t  the  lowest  e leva t ions  in  the  southeas tern  sec t ion  o f  the  dra inage
sys ten .

Sur face  fac i l i t i es  assoc ia ted  w i th  the  Mohr land Mine o f  U.S.
Fuels Company are adjacent to Cedar Creek, and a najor nine
d ischarge-o f -  500-1 ,000 gpn occurs  a t  the  Iow po in t  o f  the  Mohr land
Mine.  Sur face  fac i l i t iE i  d is tu rb  less  than 25  acres  o f  th is
dra inase area .

Mi l l e r  Creek  ( f5 )  and  Sand  l ^ Iash  (17)  encompass  l8 ,053  ac res  o f
the  C IA  d ra inage  a rea .  M i l l e r  Creek  has  an  average  g r ld ien t  o f  15
percent  and tha  Sand Wash has  an  average grad ien t  o f  L7  p-ercent .
tne upper reaches of  Sand Wash and the Right  and Lef t  Forks of
H i l l e i  Creek  con ta in  approx imate ly  350  ac res  o f  the  su r face
f  ac i l i t i es  d is tu rbance-  o f  the  I l iawatha  } l ines .  These inc lude
permanent  d ivers ion  o f  a  por t ion  o f  t " I i l l e r  Creek  to  acconmodate  the
loa l  p rocess ing  was te  p i le .  l ' l i l l e r  Creek  has  been  mined  under  by
the l l iawatha Mfnes Comllex. Plateau Mining company I^I i l :1 ryt le under
the upper reaches of  t i re North Fork of  the-Right  Fork (NFRF) Mi l ler
Creek . -  NFRF is  pe tenn ia l  and there fore ,  the  Nor th  Fork  o f  l ' I i l l e r
Creek  is  a lso  a  p" renn ia l  s t ream,  whereas  the  l ' l i dd le  Fork  and Le f t
Fork  o f  M i l l e r  Creek  a re  eDhemera l .
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-  Vegetat ion connuni t ies  in  th is  dra inage system inc lude
Spruce-Fi r . ,  Douglas F i r - t th i te  F i r ,  Aspen,  

-Moui r ta in  
Brush,  Sagebrush,

lncJ-uding both Black sage and Big sag6 assoc iat ions,  r r i ixed Giass-
For.b comrnunit ies, aod pinyon - ;[nipEr Woodlands. i. iparian
conmuni t ies  are genera l ly -  narrow baids at  the edge of  in tern i t tent
ano perennra l -  s t reans or  spr ings and nay be doninated by wi l lows,
River birch or an occasionit c6ttonwood'. Riparian zone-s of the
headwate!s .nay be d is t inguished f rosr  the up l inds pr inar i ly  by
denst ty-  and v lgor  o f  vegetat ion.  Deser t  Shrub cornmuni t ies ,
par t icu lar ly  shadscale wi th  s lender  wheatgrass,  occupy the Lonest
e levat ions in  the southeastern sect ion of  the ara ina-g i  systen.

V. POTENITAL IMPACTS

GROI]I{D WATER

Dewater ing.  and subs idence reLated to  rn in ing have the greatest
potent ia l  for  inpact ing ground-water  resou!ces- in  the CIAI  The
lTpact_ ot .  changes _ in  vegetat ion or  ground-water  recharge should be
I1n14?1 s lnce n ln ing wi l l  d is turb less than 1,000 acres of  the
70,000 acre CfA.  Dis turbance of  phreatophyt ic  vegetat ion (pr inar i ly
cottonwoods and some wi11ow) is nigligibie'. The irnpacts of-coal
waste disposal on nater quality arE dfscussed in thE surface nater
sect ion.

. .Dejlatcda_ g. _Ttte volune of water being discharged from nines
within the CIA (1,200 gpn) approxinates tf,e anount-of water that is
currently being_witbdrawn f roln the ground-water system. The current
and.projected withdrawal values rnay-be totalled and cornpared to
estinates 9f ground-water dischargi and recharge within-the CIA and
thereby, allon an assessnent of, cinulative dewiteriug inpacts.

Approxinately 37,000 acres within the CIA overl ie the coal
resource and represent  a  potent ia l  recharge area (F igure 6) ,
Average annual precipitation is approxinaiely 20 inches over the
potent-lat recharge area and hence, the total annual precipitation
over  . the outcropping recharge area is  64,000 acre- fe i t .  

-

Table 2A gives estiruates for the total annual discharee of
spr ings f rom water-bear ing rock un i ts  that  over l ie  the co i l
resou!ce. .  D ischarge a l .so occurs d i rect ly  to  perennia l  s t reams where
cnanners rntersect ground water within the Blackhawk Formation and
Star  Point  Sandstone.  Table 1 ident i f ies  the ten perennia l  s t leems
that occur within the CIA. Nine of these streans intersect the
lower Blackhatrk Fornation and Star point Sandstone, A studv
conducted a long the N8RF Mi l ler  Creek (16)  ind icates s t reani low
substant ia l ly_ increased ( f ron g to  115 gprn)  as a resul t  o f  d ischarge
fron the Blackhawk Fornation and Star p5int Sandstone (plateau
Min ing Company PAP,  page 783-40) .  The resul ts  f ron the Mi11er  Creek
study suggest the othet eight perennial streans that traverse the
regional .  aqui fer  a lso susta in  ! round-water  d ischarge (or  base f low
recharge) .  ,  Accord ing ly ,  to ta l -base f1o! r  recharge to  perennia l
s t reanswi th in thecIA isest inatedtobe900gprr .
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Tab-Le-ZA. Precipi tat ion
above the Coal  Resource,

and Spr ing  D ischarge  Es t ina tes  fo r  A reas
Gent ry  Mounta in ,  CIA.

Outc rop
L i tho log i  c  Area

Un i t (s )  (Ac res )

Und iv ided  F lags ta f f  19 ,500
L i rnes tone,  No i t t r  Eorn
Format ion ,  P r i ce
River  Format ion

Cast legate  Sandstone

B lackhawk Format ion ,  14 .900
Star  Po in t  Sandstone

TOTAL 37 ,  400

Normal Annual
Prec ip i ta t ion

on Outc rop  Acre
(Acre-Feet  )  Feet

34 ,L25 1 ,900

Total Annual
D i  scharge  o f  Spr  ings

Percent  o f
Normal Annual
Prec ip i ta t ion

on Outc rop

.05

3 ,000 5,250

26 .07 5

64 ,450

L29

37.2

2,35L

.07

.01

.04

La.b1-e :?8.  Est imated Ground-water  Discharges to Perennia l  Streams
and t^Jel ls  and f  rom Hines ,  Gent  ry  Mountain l  crA .

! i rc la rge to  perenn ia l  S t reams (g
l i rcharge to  Eunt ington Munic ip i f
D ischarge f rom mines (Z  to ta l )

TOTAL

Table--ZC.. Approximate Atrnospheric Discharges
Gentry  Mounta in ,  CIA.

to ta l  )
We l l s  (3  to ta l )

990  gpm
100 gpm

1.200  gpn

2,204 gpn

f  rom Act ive  Mines ,

Approximat e

Bear Canyon
Sta r  Po in t  M ines
Eiawatha Mines Complex

TOTAL

150,  000
650,000
350. 00_0_

1,150,000

10
44
?4

88 gpn

I

Table 23 l ists estinated ground-lrate! discharges to perennial
streams and wel1s and fron nines. Table 2c apgroiinates- the amount
of ground water discharged to the atnosphere B| nine venti lation
systems.  Psychronetr ic  fornu las were u i i l i zea-  to  der ive vent i la t ion
discharge values and extrapolated to the nine elevations, Average
re la t ive hunid i ty  data f ron the Centra l  Weather  Stat ion in  the
Mant i -Lasal  Nat ional  ro !est  were a lso used in  the physchronetr ic
calculat ions .
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-  Tota l  ground-hrater  d ischarge wi th in  the CIA (sunmed f ron Tables
7+,?ry ,  and 2C)  is  cur rent ly  about  3 ,800 gpn,  where 63 percent
<2,400 gpn)  9 f  the to ta l  re-p lesents  natur i i  d ischarge t -o  s t ream and
spr ings and 34 percent  (1 ,500 gpm) resul ts  f ron min lng act iv i t ies .
The remain ing 3 percent  (100 gprn)  nay be at t r ibuted t6  wel l
d lscharge.

.L ines (1985)  invest igated the Tra i l  Mounta in  area and ind i .cated
regional  aqui fer .  in f low to  rn ines is  der ived f ron aqui fer  s torage (80
percent)  and aqui fer  d ischarge (20 percent ) .  Ext r ipo la t ing t thase
percentages to  t le ,Gentry  Mounta in  CIA (16 n i les)  a l losrs  deplet ion,
due, to  present  n in ing act iv i t ies  (7 ,ZOO acres mined)  o f  reg ional
aqui fer .s torage and d ischarge to  be est i rnated at  360 and 90 gpm,
respect ive ly ,  Assuning fu ture n in ing enconpasses 3,300 acres-and
w1r.1 contlnue to encounter steady-state ir i f  1ow from the regional
aqui fer , - then.deplet ion would in l rease to  471 gpm for  s tor lge and
r rb  gPn ror  d lscharge.

The Il iawatha Mines Conplex has encountered major ground-water
inflow associated with the Bear Canyon rau1t. oi irerslon of f lolt
f ron th is  condui t  has a l tered and wi l l  cont inue to  a l ter  (deplete up
to 1,000 gpn)  recharge to  the reg ional  aqui fer  and,  poss ib ly ,
sgrface discharge in the Gentry Eollow aiea, future developnent in
the Eiawatha Mines Conplex wi l l  re ta in  a  barr ier  p i1 lar  ad j lcent  to
the Bear Canyon Fault. Plateau Mining Conrpany hai proposed to
access coal  regerves beneath Gentry  n iage By i r iv in-g a-  rock tunnel
across the Bear Canyon Graben and lssociated western (unnaned) and
eastern (Bear Canyon) boundary ff,ults. previous encounters with the
Bear Canyon Fault (eastern) in the Star point Mines have resulted in
l imi ted in f low.  Data are not  ava i lab le  to  assess whether  the
western (unnaned) boundary fault acts as a signif icant groundlrater
condui t .  A pressure grout ing progratn wi l l  be- in i t ia ted- i f  the
tunnel encounters inflow(s) that exceed 50 spn for more than three
months. Thus, tunnel development rnay resulE- in a maximun diversion
of f low fron the two Bea! Canvon bouirdarv faults that wilL not
exceed a total of 100 gpn.

Future mining-induced dewatering is projected to enconpass 141
gpn and hence, the cunulative dewaterins total would be
approx inate ly  1 ,650 gpn.  Fo l lowing the-cessat ion of  n in ing,  the
discharge of ground water to t ' tud Water Canyon (2), Cedar Cieek (15),
Mi1 ler  Creek (16) ,  and the atnosphere,  wi l i  cease and work ings wi l l
begin to  f1ood.

The inpact associated with the reduction in surface fLow is
considered ternporary. Mine flooding wil l  conceivably recharge
regional aquifer stolage and re-estibl ish the natural ground-water
conduit systen.that was operational prior to mining. The sraximun
t ime span requi red for  complete mine- f looding nay te  der ived by
assuming the f  i .na1 work ings (10,500 ac les)  wi l l  renain open (average
5 foot  he ight )  and cav ing wi lL  not  occur .  Accord ing ly ,  for  work ings
that experience inflow (Eiawatha Mines Conplex, Bear Canyon Mine,
Trail Canyon Mine, Star Point Mines) an upper l init of 20 years nay
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be derived for complete mine floodirie. It should be noted that
complete f looding wil l  ,  undoubtedly, Dever be achieved because the
hydraulic head generated as f loodine proceeds wil l  increase untiL
the.  hydraul ic  proper t ies of  the rooF,- f loor  and r ib  are exceeded and
f low wi th in  the rocks in i t ia tes.

Sqbsi-delce. Subsidence inpacts are largely related to extension
and expansion of the existing iracture systEn ind upward propagation
of  new f ractu!es.  fnasnuch as ver t ica l  lnd la tera l -  mi  sra l  ion ot
water  appears to  be par t ia l ly  cont ro l led by f racture condui ts ,
readjustment or realignslent Ln the conduit systen wil l  inevitably
produce changes in_the conf igurat ion of  ground-water  f  1ovr .
Potent ia l  changes inc lude increased fLosr- ra tes a long f ractures that
have been "gpened" ,  and d iver t ing f low a long nen f ractures or  wi th in
perureable l i tho log ies.  Subsur faEe f low d ivErs ion may cause the
deplet ion of  water  in  cer ta in  loca l ized aqui fers  and potent iaL loss
of  f low to  spr ings that  wi l l  be underrn ined.  Increased f lovr  ra tes
aLong f ractures would reduce ground-water  res idence t ine and
potent ia l ly  inprove water  qual i ty .

Mining wil l  occur beneath approxinately 80 springs that have a
conbined flow in excess of 400 glrn. overbirrden ihicfi,ness averages
nore than 1,000 feet  beneath are ls  where spr ings are located.
Divers ion of  spr ing f low is  cons idered to  be a[  overa l l  1ow r isk .

i l ining wil l  occur beneath a portion of NFRF l{i l let Creek where
overburden thickness ranges from- 500 to 825 feet, Ihe risk for
developnent of tension cracks within the stleam channel is
cons idered to  be noderate ly  h igh.

SIIRTACE I,'ATER

The cunulative impacts associated with nining within the CIA
wil l  be sunmarized by individually discussing inpacts associated
with the Star Point Mines, EiawatLa Mines Coiplei and Bear Canyon
Mine and Trail Canyon Mioe, Creeks or drainage areas which are
refer .enced by (#)  or  d iscussed,  are shown on F igure 5,  Sur face t ia ter
Dra inage Mag.

Stariqint-J.i-Iles.. The Plateau Mining Conpany's surface
fac i l i t ies  are pr i rnar i ly  found in  Sage Biush Canyon t r ibutary  to
Serviceberry Canyon (1). Sage Brush-Canyon and 

-Serviceberry- 
Canyon

f low only  in  response to  s torm events .

.  Thg coal  process ing waste p i le  (F igure 4)  a t  the Star  Point
l l ines is  a t  7 ,400 foot  e levat ion,  annui l  prec ip i ta t ion is  12 inches,
and the vegetat ion surrounding the waste p i le  are sa l t  deser t  shrub
and p inyon-j unipe r-s agebrush iorununit ies.- Tbe waste pile is not
adjacent to any perennial strearas or known ground-wat-r resources.
The n ine present ly  produces 1,2 mi l l ion tons of  coal  annual ly  wi th  a
capacity of four rnil l ion tons, Twenty percent of the rnaterial rnined
is  process ing l raste.
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Table 64 of  the, f1+p indicates waste nater ia ls are sandy orcoarse in nature 
:i* "-i; if i-;;;"i i i 'r.tt., content and have a

;:*:iff:l n;3oolilt"l._exchinge Eapi"ity to. coiise 
-tJxiuiea

ac id-uis e . r"iI"iili t - "6X""311i, !"il!] ": |i;:,li:l 
anarviJJ-ro r

acrd-formins.  rhe-other sarpi-s i " r t .a. r , ia--"- i . ! rJ- t I i " ,  whichshourd be suf f ic ient . to neut i ; i l " ; - ; ; ; r "age or  seepage f ron areaslt 'rch cour.d potentiarly to*-icial 
-i i le 

arruviun which underlies the
;:li [f,:.:"i:":llcareous ana wiii arso neuti"ii"e.i"]--"iii a..tnage

-  Selen iur  * " .  th : . :n1y_paraneter  tested for  in  the waste whichnad concentrat ions 
.above-  s ispec i  

- i ; " ; i ; .  
Th is  suspect  concentrat ionrs  . Img/kg and is  for  tox ic i i i ; ;  f i i ;h  nay occur  to  an ina ls . feedingon vegetation srown on this ;; i ;r;; i :" thl suspeci-., i iul- i l ,r"n ,"y

l:rf :t:ifflj"*"1"0:"i"r quality-ii-iot known. . 
iiieniur-ii. tire cohr

t i r "  l i ie-r ioui i ' l ! t  
a concern to l tater  qu-a1i ty becaus!-d i l inage f rorn

3_:"i.-I:y-'i ;-;"t-"':lli;r,'lio"fi:::, 
"iiff:Tl.::":::":i"i:i-iili' 

;;
Ene $raste evaporares in  tLe d; t  ; i I ; . ; ;  o f  the area.

.  .Data g iven in  T i l l :  61 
- ind icate 

waste could cont r ibute s l ight lyto  rncreas ing TDS 1eve1s i "  J r i i i iE  J i 'g .ourra water .  i t r i -erect r ic4rconducti.vit ies of four sangli;-;;;; i"r:.rr" (greater thaa 4nnhos/cru.)
Although nost water- associated with the_ wa-ste wil l  evaporate,sone erater will inevit_alrv peicoiit"-ii i."ii i ir-;h;-pii;-"iitnaerryingalluviat deposits. nventirairy, JJip.i" r,rould contact the bancosshare and further aegradation'6t-"i€l i 'euality would take place.Accordingrv, drainagE i;;; ' i i le-;. l l !=i ir" would have l i trr i  aowngradient  e i fect .

. .ALI sulface 
""t:I_^dl: i"age is tteated by running disturbed areadra lnage throueh 

" "_d iT: " t -po ias. -  i f rJ i i  . " "  no water  r ights  wi th inor adjacent to-the nine ptin i i"" i i i i i-.ourd be impacted bvoperat ion of  sur face. t re i tnent  i ic i l i i i " r .  Runof f  convevaicesystens ard t reatnent_fac i r i i i . " - t i i " - i " "n  des igned to  n in imize theanount of  area th.r , i : - ! "1 i ra; ; t  f6 ' i i , !  sediment ponds.  rhequantity of runof f 
_d:li i"_"g.;y-"rgglr;;i ponds is i irririzei--tyorverslon of undisturbed wateis (iei;l"i"g. t84_62).

The P la teau t rea tment -  fac i l i t i es  have opera ted  in  compl iancewith alt  NpDES discharge r ir i i i ; i ; ;  ; ;""pt for rDS exceeience atthe Mud i'rater canvo" urne_ wiie" 
-iii'sliiri.t-iooa-ioi-ii-'i"qu""t,

I?f lpllft:ati99t.t? tl: ii,iis iiii"liiry in erfect have been nadero r  these  fac i l i t i esrr,e iuiieni-iis' iiiitllt"l"l"I"tn:"fill:$"i{, :3::;"i"itj'.ia:;iil; 
", 
"650 ng/ l  TDS.  The request  to  r i ise- [ i i ,  r i r i t  to  1 ,450 mgl1 (anaverage of the naturarly_occ"ri i"!-"inientration of the Mud wateruanyon strean) has been-nade. rnE i"-i.ge annuar f low for theF::-igg ot 4t85 lirlouglr.:1,ed-.i: "ii.liiilt.ry r2e gpn to llud r\ratruanyon,. associ.ated with the uine.ft i iJr}scharge (pAp, paee783-46). of 15 ros sanpljJ 

-t;t;"";;;; 
ir," ulra water canyon
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discharge in  1985.  the TDS concent ra t ion  var ied f rom a 1ow of  59gmF/1 taken in  la te  l ray- to-a- i r i i l - ; ; - ; i ;  mg/ I  taken in  la te  october .rne sample nean was.6bg.*e/r--" i i l r ' "  r t i "ai ia i i " i " t I" ' r -6i-s:  nglr .r ! 'D er ! ruent  concentrat ions at  pono l lo l .8  n ; " ; - ; ; ; ; - r " "Jra!a as h ighas 3 '913 nE/1  on March 10, -1 ide. - " i * ' i "d is turbed area sanp le  taken-91 lhe sane day near  pond 'No. -e 'a i rc i r i lge  was 6 , Iza .o  ne/ i .  p la teauI t ln lng conpanv is  in . the p; ; ;u ; r , - ; ; - ; l i i to r i 'g  in f lows fo  pond No.  Iror a one_year period (pAi;- ; i i ;  ia+! i i1.

_ The ef fects  o f  
!h :^ i i tgharge assoc iated wi th  p la teau Min inguompanyrs nine water result in-ippioii i"t"ry 4AS.62 Tons/yr ofo rssolved sot ids ueing aaoea 

-;"-if;;-i l; i."", 
*.i"" 

- 
;y;;;;, i i iuut".yto the pr ice River and to- i i re- io io l" i5 ' i , i r r " r .  This_is based onaverage data for the-period-"t-i i i i iei ihrouogtr tzlta/a6 taken fronEne n lne  water  d ischa ige  po in t .

0 f  the  po ten t ia l_d i .schar -ge  loca t ions . (Trea tnent  Eac i l i t y  No.  I ,Ponds 2 throueh 8.  and.uua wi ier-d; ; f f i 'd ischarge) only f  iv lIi:ili!i". iraie avairaure-wiiei-qiliiii i o".". rhese includeorscharges f rom ponds +,  s,  o- ina=-61' i ia  Mud water canyon discharse.

Mean Values

Pond  No .  4
Pond No.  5
Pond  No .  5
Pond  No .  8

Tota l  Disso lved
Sol ids  (mg/1  )

153t .7
791.1

1037 .2 .
1946.3

Tota l  Suspended
So l ids  (mg l1  )

38.  s
33.0
19.5
2 .5  ,0

Per iod

10/83-  e l85
4183-10/85
4/83-  9185
7l8s

r"r"t l lol?i i  3l" l l",f tci1-it ies drain to an-epheneral drainage;coroiiJ6-ni+. ;: ==;")ij::iii 
tisl"lir:l';:.*iil:'i":: lT:lli-::' tli.dralnage have been urei ,sured 
" t -2,166- ig7r.  The dischirges f ron theponds listed above'are-ress iir""'ui"ri ibund rDs rneasured at surfacewater station 10_1 in sage niu;il ;; i l8;.(1) downstream of theponds. rhe averaee ,raruE-ror-!i is"li ' i i i i , g!g!i99 in 1985 was r,932ns/1.  rhe vatues .anglg r .or  i i i  i i l i . . l " .6tL3t85 to 3,168 n8/ t  ono-tz7.t Bs. rhe rowesi ioi 

"iiii"-ii 
"J8ii"lti"i,-oi-i",iori'6iiurrine

ourrng a sno$rnelt o"_lro9: -Tia"I; i i- i; ' the plateau pAp showsexamples of this siowmelt aii i i io"-Jti l i"t. rhe rss data siven inthe above table indicates that ioiia-ll"l-+, s,--i,-""a-6-f,"?! operated
;:il[|tt"'ce 

with the 70 ;eii iliit"iie"iiii"a'io--[r,ii,*nirrs

,".rll3ti3i.Ttl::i":9191'v l'.s conmitted. to providing an adequater g a z . - -n i, -ii"""iiii'iiililii f ;: :l:. :::i,?;:l:,T:3".:,,liiii: ;,1;
cont etnporaneou s reclamation oi tfri a-iri"rled areas preveniinglnpacts to the qu"t i - t l? lg q" in i i iy-o i"Jurtace watei .  io- i la i t ton,t, 'e use of adequate sedinen€ 

"oot 
i i,r"-rl t i gates the overall effects
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of  min ing on the su l face $rater  system, The ef fects  o f  d ischarg ing
mine water into the Mud Water Cai.ryon drainage wil l  be deterninEd fy
maintaining an effective roonitori irs svsten io determine if anv
adverse inpacts to the envi ronnent-woirtd occur and could be
t r ? c r t a f i + a J

As rnent ioned in  the prev ious sect ion on subs idence,  the Star
Point Mines wil l  mine a portion of the headwaters of the NFRF Mi1le!
Creek (16)  and the r isk  ior  developnent  o f  tens ion cracks wi th in  the
st rean channel  is  cons idered to  be moderate ly  h igh.  Because of  th is
potent ia l  i ropact , . the Plateau Min ing Conpany wi l I  be requi red to
develop a_sophis t icated noni tor ing Syste i  t -o  detect  any-changes in
the.hydro log ic  reg ime of  th is  s t rEam-channel  dur ing an i  a f ter
n i . , ' ing.  Th is  moni tor ing system wi l l  inc lude ident l f icat ion of
ga in ing and los ing reaches-  through s t rean surveys and the
insta l la t ion of  a  cont inuous noaf tor ing systen l i rect ly  be low the
area of poteotial inpact ,

.. Plateau Mining Company wil l  use one of the following engineering
nethods to nit igate any change to the hydrologic regirne of the NFRE
Mi l ler  Creek i f  an inp ic t  is -detected tLrough-noni t5r ing.

1.  Sea l  the  c racks  in  the  s t ream channe l
o ther  env i ronmenta l l y  sa fe  mater ia ls .

? .  I f  c racks  a re  too  la ige ,  rags  o r  some
be hand placed in them at  a depth of

_  to  p rov ide  a  s top  po in t  fo r  benton i te
3 .  Concre te  o r  epo l ry  mix tu res .
4 .  Sur face  s tab i l i za t ion  accompl i shed  by

fnplementation of one of these engineering methods wil l  occur
following the diversion of surfacE flow aiound the inpact area bv
culver t ,  f lex ib le  fabr ic  tub ing or  p last ic  l iners  and-an assessnlnt
aod approval of the appropriatE engineering nethod to nit igate
inpact to the stlean lfrannel

- 4-iawatla llineq Conoler. In the vicinity of the Eiawatha Mines
Conpler, the CIA is dissected by two draiaa-ge systens, Mi1ler Creek
(16)  and Cedar  Creek (15) .  The-dra inase arEa f -or  Mi l ler  Creek above
the conf luence wi th  Serv iceberry  Creek-(1) ,  is  about  29,7OO acres.
Stteanflow in Mil ler Creek is pLrennial fron the headwaters of NFF"F
Mi l ler  Creek.  Cedar  Creek is  i lso a perennia l  s t leam wi th  a
dra inage area of  approx inate ly  5 ,300 icres.  Cedar  Creek receives
approxinately 800 gpn of discharge fron the o1d Mohrland Mine portal
located south of the Eiawatha Mines Conplex.

l l ine erater  is  used by U.S.  Fuels  Conpany for  f i re  prevent ion and
dust suppression in King 4 Mine and by t le iown of Hiawatha for
cu1-i,nary purposes, These uses are covered by water rights clained
bY 9:S.  Fue ls  lgmpany for  4 ,758 gprn  <3,746 gbn in  sur f lce  water
r ights  and 1,012 gpn-  in  ground-wi ier  r ights) l  Mine water  d ischage
fron the Mohrland Mine portal is reeulated under the National 

-

Pollutant Discharge Elinination SysEen (NPDES) pernit UT-0023094.
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Water  is  p iped to- the town of  E iar ra tha (20 gpm) and coalPreParat ion fac i l i ty  (5a5.  gpmj  i ; ; - t i i ; .n ines.  The Lef t  rork  o f  theNorth Fork of lli11ei creer<'i s' ai""it.i ' i i i i l i-; .;:i;r;;i,!ri 
""t",srorage regervoir  that .provid. . - " i i i i - ror  rne town of  r i iarratha.rh is water,  toEether 

" i ih- i ; ; - ; . i l i " i r r i " " .epted in the mine,  isstored in the iined-out seciion-oi-tie'aranaoned siawatha No. 2ll ine' Maxinun storage-volur" itt:ri, i, underground reservoir is about120 mill ion gallons issa-i"lJ-i;"i i:" lpproximatelv 60 nirriongal lons (184-acre-feet)  a ie- io; ; i iy  s iorea in th is reservoir .
I ' later in excess 9I t!a! used in the nining opeation is routedsouth-bv gravitv to the-n-ohri;i l Mi;;";orta1 where it is corlectedand plped to the toTl t  g l  g ia" i ihal-" i * . . r ,  water  is  d ischarEed intncedar creek.  (15).  At  the. to""- i iF 'n i " iat i ra t r ,ere are four ; : ; : r t t .ostorage tanks l r i th a conbined . ip" . i Iy-ot  z45,OOO gal lons (0.75acre- feet) '  water  is- t re i iea ; ;e- i l ; i  s tored in  the 40.000 sai lnn(0.1 acre- feet)  tank sn-" . i r - t tJ 'p i ' j i l rat ion plant .  

'  bg-av '

CoaI procesr i " r" : -1: : !^pi1es (Figure 4)  at  l l iawatha Mines Complexare at  7,200 feet  Elevat io i .ana iecEive 12 inches of  annualprecip i ' tat ion.  rue.v-eget i t - i " i i - i " - i t " ' le fuse area is  a ro ixed sa' tdesert shrub connu"ilt:_ 
T!-" ""ri"-plfi, 

have been in existences lnce  the  1940rs .  e :srurry -fonii 
. - iiuil.iTiilir"gg"g:'iff'{":i:"i:1":":lu*:l::;i:#r.,

are above suspect levers toi sEienl"i '?itir-.o".""ti i i i" i l- iangingfrorn 1.93 to .gr  melk i . -  E; ; . ; ; ; ; - t i l  iorr t r i lu . ion of  selenrura toground or sulrace ;:t: lr ;t-; i; ' ;"; i-ri.." shourd have nininaleffects on lrat e r oui* ow i o r,rir i E" -i, ;'!{:i:it. :f Ir. iiB"F i"iiiT.}nl,'i'ti:"ri:lii"i.*,the creek. rhe anouni-gi . ; i " ; ic;" io#p!""a to the frow of Mi l lerCreek would dilute any diletarious coircentration of seleniurn inseepage !,aters. rhe average rrow oi-ii i i i;;-c;;;i-;.";i;-;;..
' ther  pararneters  l is ted in  tab le  vr r r - l l  0 f  the pAp were wi th inacceptable l iur i ts .  except  for  Uoion-arr i ' i .o '  in  one sanple f romslur ry  pond 3 and 4.  re ipect ive iy : - ; ; ;o"  should not  po ie  a problerns ince th is  e lenent  is_.or ' ionce; ; ' ' ; "  ; ; ; lgated areas where tox ic i t iescan occur  in  croos.  

_Tl "_ water-quai i iy -o f  aa jacent  Mi l ler  Creek hasa h igh inherent  ia l in i ty .hazard- fo !  i i r igat ion wate!s  and should notbe used f or irr ieation i l i i iroui-i;;;; i ; ;  rnanagement. Again, the
;::gr:t 

Mil ler cieei< wouid-ali";; ' ; ;^i lror, concentratidn in seepage

- ._^I lg l , j :_a product_of -pyr i te  weather ing,  and may ind icate ac idmrne dralnase. th" !T-?r,lire sanpie-wiiir-ir,e irigi,,"ii i"-ii i, z.is.At  th is  pE,  the  rna ter ia l - i s  s t i l l ' bu f fe red  and does  no t  ind ica teacid-fornins naterial. rio"-ii-ii,ir'ii 'r, ;i;"-;;; iliaiii,
;:l:13i", 

and tberefore, iion-JtJiiii fii 't pose a probten to- receiving

o
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The coal vraste was- not analyzed for acid_base, potential ,  but pEvarues indicate that  the.rerusE' iJ-u i i l . ,  
" i t l -o"r i -o ie-s impre le ing

.1: l ! : "1-(p8.6.8) '  xx ist ing ; ; i . ; -q; ; i i ty  data rron Mi l ler  creek,wnlcn 1s adiacent  to the waste pi16.- ina" ic i iJ- th; ; ;  ; ; ; - ; ; .degradingef fects f ron seepage oi- t i r " - i6" i - i i i t i 'p i1es or  s lurry Doncs.!?T:19::i'e tire tiie i""or"ei-Ii 
"iiiiti""-"r-in!-iiii.i"il"carcareous nature of_ the soils a"a__[r,J rurrii inl-cipiii iv-tr tr,.water in Miller creek, 

"ro"i-"iti i-tie-arkarinity of-the llurry pondwater (pAp, paee 81A)i tneJE ii"loiii-riro"ia-1"-t.iit-.io"il toneutral ize any-acid proclucei  i ; - ih; -" ; ; .  processlng sraste pi les.

"-^^i -"-glP"rison- (PAP, .page 81A) of slurry pond water and Hi11erLree* water sanDled. adjacent to the slurry londs shows trrai tne pona
:?.i::_ i: sli,ghtiy.rrigirEr-in-s'l ir it!.]-i.oir,-and rDS. aii iougu tueslurry water mav degiade furttrei wiih increased contact tirne with
_t-l:I"v sedinenti, 41r)r seepage should have litt le consequence on thet tater  qual i ty  of  Mi t ler  c ieEt. -  i r re-"" [ " ra l  quar i ty-o i=MII ie.  c .e" i .water is poor since it traverse"-[ite- M"rrcos shale. The contributionof  sal ts into the pr ice_niv i i -u i r i " - ry- the Mancos share has beenwell docunented (Mundo.ril igzil-;;";;, 1975; Laronne and schunm,t977) .

Surface wate! at-a higber el 'evation in the CIA has a loh, TDSconcentration, usually reis than-aoo-rlir, a"a a-io"-iSi 
-.

concentration. usua1ly. fess itrin :o-rl7r. Concentrations ofdissotved sodium a"a. i i r io i ia; - ; ; " - ;#; i ry  less than 15 mg/ l .  Thepredoninant dissolved cireorii ir-c6"Jii i i."tr are carciun andbicarbonate. water q.;i i6-;;"i i l-;;;;"rt runoff tends to behigher in calciun carbonatl ana witei-q".i ity-i.o, i i i i i iali"t",discharge tends to ira"e iri i ir i.-"6ii! it l"t lons of magnesium and
;:i:n..". 

values or pr wiie-i"i; i i-;;;rtart, ransing fron 7.6 to

The Utah State Board.of Eealth has established water gualitystandards to protect. asllltt io"iioiiali;-ilii;Il;r-iJ-l.iiri.t"ruse of water' For the-Milrer cieei-[i ir" <ro>, the pertinent r.rate!quality standards are ror none"i"-i'i"t-ldriii,i"i.-i"["iiiilation orcrops and stockwaterine (Clasi ai iut ln' i i ; t ;  ; ; ;r ; ;r- i" i i tu, re78).
TDS 1evels of surface lraters innediately below some of theactive nine areas exceed tiri-"iie" q;ii i iy-i,ti"a"ia-iJi lirigationuse' but the errects are 'i i igii"a iy-ii i irti;;l;;; i i i i"l"rl"asulface nate!s. TDS concentrit ions in Mil ler Creek are within the

:.:ater quality standalds at t ir i-poi"t- ln"t i t  f lows out of theHiawatha Mines conolex.pernit 
" i i" l-frJ"Lver, 

TDS concentrationsincrease about twolfora-wrrEn-ciiiiiiiii"lmve-miniog srations aadbelow-nining stations.

Disso lved const i tuents  cont inue to  increase in  Mi l ler  creek aswater flons acloss the Mancos aGi;. 
--li 

trri-ju""[io"-6i-ulir",Creek and utah Eishlray io-iiuoil-id'rii i,s east of the Bernit area),r.Ds concentrationi averase nore than s, j0o-iiirl '"i l 'tf,! ' i6iirr"rrt
dissolved chenical co"e[ii"e"i-iJ"]iiri i i" (Mundorff , LgTz). Tbeonly paraneter to exceed piii i"eit-i;i;; q,iaiiit-;i i i l;;; is rDS.
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The sodiurn adsorpt ion ra t io  (SAR) for  the area is  low.  For  the
headwater  areas of  the Mi l ler  Creek and Cedar  Creek dra inages,  the
SAR is  less than 0.5.  At  the base of  tbe Wasatch p la teau,  the SAR
values are usual ly  between 0,8 and 2.0,  0n the Mancos Sha1e,  the
SAR values range between 1.0 and 4.0,  Sur face water  der ived f rom
snostmelt f low usuaLly has a lower SAR value, however, both sodiun
and SAR increase during the low flow period as streams traverse the
Mancos Shale.

Both SAR and TDS conbine to degrade irr igation water. A11 of
the water in the study area exhibils a low sddiun hazard for
snowmelt f lons, but Mil let Creek at Utah Highway l0 shows a nediun
sodium hazard dur ing low f low per iods.  Th i ;  in l rease in  TDS and SAR
as stleams cross the Mancos Shale is a natural nonpoint source of
po l lu t ion.

TDS concentration in surface nater belotr the elevation of coal
n in ing act iv i t ies  are h igher  than in  areas above coal  n in ing
act iv i t ies .  TDS increases are assoc iated wi th  increases in  su l fa te ,
chloride, nagnesium and sodiun concentrations. Current TDS 1evels
do not exceed any existing teconrnended lrater quality criteria for
current  water  uses.  Future n in ing wi l l  cause an increase in  TDS
concentrat ion,  but  th is  leve1 wi l I  a lso be be low state and federa l
water  qual i ty  cr i ter ia .  IDS loads ( i .e . ,  concentrat ion nu l t ip l ied
by f low rate) .are approx imate ly  9OO tons per  year  f  rorn nonpoint
sources assoc iated wi th  ex is t ing n in ing operat ions on Mi11er  Creek.
Because no ner . r  sur face d is turba ices arE p ioposed,  the TDS load
should not  increase in  the fu ture.  fhere i i  no current  act ive
sur face rn in ing operat ion on Cedar  Creek,  but  an increase of  180 tons
per .year  f ron.nonpoint  sources is  pro jected in  re la t ion to  fu ture
n1n1ng operat ions on Cedar  Creek.

- Water clenistry of surface $raters in the CIA naturally change
from a calciun carbonate type to a magnesiun type as streans
traverse the Blackhawk forir i t ion and Ehe Mancoi-Shale. The l '{ancos
Shale has a signif icant irnpact on sulface water quality. TDS
concentrations of streans that interact the l lancos Shale area are as
nuch as 100 tines higher than TDS levels of streans that interact
overlying l i thologie- within the CIA. Most of these increases are
natural and are probably caused by rain and leaching within stream
channels or ground lrater f lowing through the forsration leaching
available salts fron the narine-sbalesl and discharging into tf,e
sur face waters .  Inpacts  resu l t ing f ron the sur face fac i l i t ies
associated with nining in the CIA-are overshadowed by the
degradation of water quality fron streams travelsing- the Mancos
Shales.

Sulfate 1eve1s are plesently below established water quality
standards, and if proje-ted estinates by the nine of sulf i te
1nc leases are accurate,  sur face d is turbanceg assoc iated wi th  the
King 7 and 8 Mines wil l  cause about a tero-fold increase in sulfate
concentrations. Projected sulfate concentrations wil l  renain below
water  qual i ty  s tandards.

-zz-
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TSS concent ra t ions  are  a lso  h igher  downst ream f rom sur facef  ac i r i t ies associated 
" i ih 

; i ; ;d.  
- " i i l t  

of  the i 'c . iaseJ-suspendedsedinent  natural lv  set t les out  UEtore- ' i t tu,  Creek or  Cedar Creekleaves the perni t 'area ueiauJe oi - t . i " t rvery f lat  s t rean gradients.rn the otri ie of surfice-!i; i;g-i";; i icar anarvsis a modei was usedto route the known, l l !g1,euani i9r_i i iJ- i r "1 i ty  of  Mi11er creek (15)(at  the town of  l l iawatha)-and of 's l iv icelerry Creek (1)  (near t l retown of  l 'a t t is)  to the 
"o"r iu" i l " " ; ; "$"  two.streans.  According totne results of the nodel, t ite-roi i inJenttatron belo!, the confruenceof serviceberrv creek 

"r,i 
lr i ir"i-cilei '*irr 

"*"e"J-ii ie-witer 
quaritystandard for  i i r ieat ion_use dur ing ihe middle and late suturernonths. Most or rhe ros-"o"i!"ii!tiJi i"-iiur"J-ui-ii"-iii"iceberrycreek traversing the u"ncos 

-ii,"i"l-irJ""rr"r.

Both concentrations. of TSS and TDS are higher downEtrean thanupstlean of the nine site 
""a-"i"- l i- i t tr ibrrt"a 

to both natural andmrne-re la ted causes. . - r i , "  o i " i r lo" - io i " ia" . .  the Mancos shaJ.e as thenaJo!  sou!ce for  sur face vrater  cont imi ia t ion.

, ^ - _ EeaeJanv_oa_lllue_el_d__Trall_C_any_o.n _ttinc . The T r a i 1 C anyo n andEear sanvon mines' surface-- raciirtids 
-i iJp. 

i, i., i iv-i6uii"in tneBear creek-rra i1 cre-ek t ; ; i ; ; ; ; -A;" I .  ?g,  10,  12).  Both rra i lcanyon and Sear tt"y::-,1:!.peierrt i ir-rir."., wtri ih flow--irr-..rponse
:9_i!9lr ev.ents and maintaii a lasi-ti jw associated with perennialsprlnss. rhe nain concern in teins ;;-;";;;-i l; i i ;y";;;"i iorationdownstrean is  T.s.s: .  Ihe r is  

"o i" i " i ia t iorrs 
in Beai  Creek (r0)  in1984 var ied f rom a r , igr ,  ot- i6,d; t -6; i i )  in  May of  1984 to a row ofI22 (nglL) in SeotenbEr ot fgdi' i i in"iirr. nonthly readings withinthe 1 '000 -  2,000 ng/r- IC+gl  . - ' r i . - l " "p"nded sediurent  coicentrat ionsin Trai l  creek (9)  in rs 'a-v i r i ia-r iJ i ' i ,400 mg/1 in May of  1984 toa 1ow of 1.0 ns/1. in r.ebruaiy-;i i;;;, with seven rnonthty readinssbetow 100 ng/1t 'nese irilir-i'ss-i"i""J'";;-;r;;;i;tli^.iii*".ily withnatu ral c1 imat i c a"q ̂_e_19sI9n;1 

-p;;;;;;.;; -"lfi;;; -I-pf 
ip.Jit i on,n"vbe attr ibuted to removal ot vegEii i i6"-iror roads and nine pads andnormal -n ine-operat ions, . .e .g . ,  ioad ing- -coa l .  Sed inent  cont rbrs  doex ls t  for  ar1 sur face.  a is t i r6ani . r - i i  lb t r r  canyons.  Therefore,  theinpact  assoc iated wi th  20 ; ; ; ; ; - ; ;  ; i " i ;s  d is turbance in  r ra i .1  andBear  canyons is  n in in i "a i  t t - i l . ; icu ' "or r t rors  ( i .e . ,  sed inent  ponds,d ivers ion d i tches,  r i r ie i  ; ; " ; ; ; ,  

- ; ;s i i i  
pona. ,  e tc .  )  .

VI. SUMMARY

I'l ine operations within the crA currently intercept regionar
:$il"_I ( 450 epn ) ana rauit 

-c""i"'it-iiii--iii 
oiii-iiij,it. Ii..approx:'mate rate of 1,500 gpn. 

-oi-tit i" 'tot; ' 
, . i iS0xirat;ly 630 gpraare -consulrptively lost to.t-in" 

"i"ti i i i ion 
(80 gii l 

-i"J-ji i ioration
at coar'  preparation 

f: : i l i ! i?r (545-Eil i .  iue i lni ining-s76 gp'. .edlschalsed, without interbasin transi ir ."r 
" i i . i l - i ; - ; f f . i l .

Mine water  d ischarges , .w i t l r  the  except ion  o f  S tar  po in t  Mines ,neet required eff luent-f i6i  tai i  onl- 
- . .--"!4" 'r  vr |JLCrt reruL

o
-23-
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-  .Future l i " i lg  operat ions are des igned to  avoid in tercept ion of
fauLt conduit f low and accordingly, inflow from the regionil aquifer
is estinated to increase from 450- gprn to 591 gprn. alf ioximiteiy aOpercent of the inflow wil l  be aerivEa fron st6iage airi zo perceirt
f rom d ischarge,  Consuurpt ive use is  not  ant ic ipa led to  inc iease.
I l l9  :o . tg :  d ischarge (1,350 Epn)  and vent i la t ion losses (300 gpn)
wlrr be dlsconttnued upotr cessati.on of urining. Concon[nitant ly,
f looding of abandoned workings wil l  iuit iate] en upper i iorit- ot zo
yea!s has been estinated for-conplete f looding of w6ikings and
re-establishnent of the preninin! ground-watei systern, 

-

.  D iv is ion of  spr ing f low is  cons idered to  be at  overa l l  1ow
-r1!\. r{owever, reduction in f low along the upper reach of the NFRF
Mi l ler  Creek is  cons idered to  be at  noterate l | ' t r lg i r  i iJX.  A
genera l ized mi t igat ion p lan has been proposed-  for -min in iz ing
mrnlng-rnduced_ inpacts  to  NFRr Mi l1er  creek,  Div is ion approval  o f
tbe.nethod inp lenented to  restore the s t rean channel  wi l i -be
conrlngent upon an assessnent of the nining induced inpacts.

. Sedinent control neasures have been and wil l  be designed and
implenented to  reduce and s tab i l ize contaminat ion of  sur lace wate ls .

. .  -Fo l lowing cessat ion of  n in ing and coal  process ing,  waste p i les
wir l  be.adequate ly  covered wi th  topsoi l  and-a1l  d is t i ibed are is  wi l l
be s tab i l ized and revegetated to  p ievent  sur face $rater  contarn inat ion.

. ,Futu:e developnent in the t., i ld Eorse Ridge and Mohrland areas
and/or the reconmencenent of roining at the Tiail Canyon Mine nay
result in further dewatering of thE ground-water systen. perniit ing
of new developnent wil l  require inpl6nentation of iedinent contlol 

-
tDeasures that nininize inpacts to lurface lrater.

. . .  Th"  des igns proposed for  a l l  ant ic ipated min ing operat ions
wi th in  the CIA are here in  detern ined to-be cons is tent -wi th
preventing damage to the hydrologic balance outside the proposed
nlne Ptan a leas.

Nt loz l47-73
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commun i t y  wh i ch  p roduces  a  spec i f i c  amoun t  o f  vege ta t i on .

The  k ' i  nd  o f  vege ta t i on  i s  gene ra l l y  t he  comb ina t i on  o f  p l an t s

tha t  g row on  the  s i t e  be fo re  the  range  o r  wood land  was  a f fec ted  by

g raz i  ng  '  cu l  t i  va t i  on  o r  o the rw i  se  a l  t e red  and  i  s  ca l  I  ed  the

"po ten t i a ' l  vege ta t i on " .  No rma l l y  t he  po ten t i a l  vege ta t i on  i s  t he

mos t  p roduc t i ve  comb ina t i on  o f  r ange  o r  wood land  p ' l  an t s  t ha t  a  s i t e

can  suppo r t .  Po ten t i a l  p l an t  commun i t i es  f o r  t he  Bea r  C reek  Canyon

area  ob ta i  ned  f rom c l  i  pp i  nS  da ta ,  i  s  no t  ye t  ava i  1  ab l  e  f rom the

Bu reau  o f  Land  Managemen t .  As  c l ima te  i s  a  ma jo r  f ac to r  i n

de te rm in ing  t he  po ten t i a l  p l an t  commun i t y ,  d i f f e ren t  c l  ima t i c

reg ime  have  been  de f i ned  t o  f ac i l i t a t e  t he  g roup ing  o f  so i l s  i n t o

eco log i ca l  s i t es  and  t he  nam ing  o f  s i t es .  I n  t h i s  su rvey  a rea

the re  a re  two  c l  ima t i c  r eg imes  used .  These  a re  de f i ned  gene ra l  l y

as  f o l  I  ows :

,  The  ave rage  annua l  p rec i  p i  t a t i  on  i  s

16  t o  20  i nches .  App rox  35  t o  40  pc t  comes  du r i ng  t he  summer

mon ths .  The  g row ing  pe r i od  usua ' l  l y  beg ' i ns  abou t  Ap r i l  1  and

I  as ts  un t i  I  t he  f i  r s t  o f  November  un t i  I  mo i  s tu re  i  s  dep l  e ted

or the p]  ants matu re .  The f  ree ze-f  ree season i  s 1 OO to 1 30

days ,  and  the  mean  annua l  t empera tu re  i  s  47  to  s0  '  F .

Moun la i n  C l ima t i c  Req ime .  The  ave rage  annua l  p rec ip i t a t i on

' i s  12  t o  16  i nches .  App rox  35  pc t  comes  du r i ng  t he  summer

mon ths .  The  g row ing  season  beg ins  i n  t he  Ja t t e r  pa r t  o f  Ap r i ' l
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and  concave -convex .

Vege ta t i on  i s  dom inan t l y  p i nyon ,  U tah  j un ipe r ,  s€ r l  i na  w i  l d t r y€ ,

squ i  r r e l  t a i  1  ,  b i  g  sageb rush ,  Doug l  as - f i  r ,  and  Rocky  Moun ta i  n
j un ipe r .

I  nc ' l  uded i  n  mapp i  ng are  srna l

w i t h  2A  pc t  g rave l  and  cobb les  i n

I  areas o f  s  i  mi  I  a r  so  i  
' l  

except

t he  su r f ace  1aye r .

I n  a  t yp i ca ' l  p ro f i l e  t he  su r f ace  l aye r  i s  b rown ,  bou lde ry  f i ne

sandy  ' l  
oam and  cobb l y  l oam abou t  10  i n .  ( aS  cm)  t h i ck .  The  subso i l

i s  l iSh t  b rown  ve ry  s tony  ' l  
oam abou t  28  i n .  ( 7 t  cm)  t h i ck .  The

subs t ra tum i s  ' l  
i sh t  r edd i sh  b rown  cobb l y  f i ne  sandy  l oam to  a  dep th

o f  60  i n .  ( 1 .S  m)  o r  mo re .

Pe rmeab i l i t y  i s  mode ra te .  Ava i l ab le  wa te r

( t s  cm)  t o  a  dep th  o f  60  i n .  ( 1 . s  m) .  o rgan i c

the  su r face  1  aye r  i  s  4  pc t .  E f fec t i  ve  roo t i  ng

i  n .  (  1  . 5  m)  .  Su r f ace  runo f f  i  s  med i  um and

modera te  under  po ten t i a l  na t i ve  vege ta t i on  and

i s  r emoved  and  t he  so i l  i s  l e f t  ba re .  Th i s  so . i  
' l

w i ' l  d l i f e  hab i t a t  and  m in ing  ope ra t i ons .

Taxonomi  c

Hap lobo ra l ' l  s .

capac i t y  i s  6  i n .

mat ter  content  i  n

dep th  i s  abou t  O0

eros i  on  haza rd  i  s

h i gh  i f  vege ta t i on

i s  used  f o r  r ange ,

1 Sc lass i f i ca t i on

8 -6
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O''fu 10F ISH AND WILDL IFE  RESOURCES

1  0 .  1  SCOPE

The  pu rpose  o f  t h i s  r epo r t  i s  t o  i nven to r y  t he  w i l d l ' i  f e  r esou rces

i  n  the  Bear  Canyon  M ' i  ne  pe rm i  t  A rea  and  to  eva l  ua te  the  i  mpac t  o f

t he  ope ra t i on  o f  t he  m ine  on  t hose  resou rces ,  The  s tudy  i nc l udes

b ' i  r ds ,  € r f f iPh ib i ans ,  F€p t i ' l  e s ,  and  mamma ls .  Ana l ys i s  en ta i  l ed  a

rev iew  o f  t he  app l i cab le  l i Le ra tu re ,  consu l t a t i on  w i t h  t he  re l evan t

agenc ' i  es ,  f i e l d  ana l ys i s ,  and  impac t  eva lua t i on . I  npu t  and

recommenda t i ons  f r om the  U tah  D i v i s i on  o f  W i l d l i f e  Resou rces  (UDWR)

can  be  f ound  i n  Append i x  10 -A  and  1O-8 .

I n  sum,  t h ' i  s  s t udy  uncove rs  m in  impac t  on  w i l d l i f e  f r om

con t i nued  ope ra t i on  o f  t he  m ine .  S ince  t he  Bea r  Canyon  M ine  has

been  worked  i  n te rm i  t t en t l  y  s  i  nce  1  896  ,  t he  ecosys tem has  a1  ready

s tab i  I  i  zed  t o  some  deg ree  w i  t h  m i  n i  ng .  The re  a re  no  new  su r f ace

d ' i  s tu  rbances  assoc  i  a ted  w  i  t h  expans  i  on  i  n  t he  Fee  and  Fede  ra l  Lease

A reas .

10 -1



C$t',
1A .2  METHODOLOGY

10 .2 .1 Aouat ' i  c  Resou rces

A1 ' l  wa te r  w i t h i n  t he  pe rm i t  a rea  i s  ' i  n t e rm i t t en t  (C lass  6 ) .  Runo f f

f  r om the  pe rm i  t  a rea  f  I  ows  i  n t o  t he  Hun t , ' i  ng ton  C reek  d ra i  nage .

Th l  s  i s  t he  on l y  d ra ' i  nage  wh i ch  couJd  po ten t i a l l y  be  a f f ec ted  by

Co-Op ' s  m in ' i  ng  ac t i v i t i e s  and  t he -pc ten t i a l  impac t  i s  expec ted  t o

be  ' i  ns i  gn i  f  i  can t .  3ea r  C reqk  may  rece i  ve  some  g roundwa te r  f  r om the

pe rm i t  a rea  wh i  l e  Hun t i ng ton  C reek  even tua i  1y  rece i ves  runo f f  f r om

the  d  i  s tu  rbed  a reas  .

The  aqua t i  c  r esou rce  desc r i  p t i  on  o f  Bea r  C reek  cons i  s t s  o f  a

rev ' i  ew  o f  ava i l ab le  i n f o rma t i on  f r om p rev ' i  ous  su rveys .  Su rveys

have  been  conduc ted  o f  bo th  Bea r  and  Hun t i ng ton  C reek  a l t hough  t he

po ten t i  a l  f  o r  i  mpac t  i  s  cons i  de red  t o  be  m i  n ima1  .  Wa te r  qua l  i  t y

de te rm i  na t i  ons  have  been  conduc ted  by  ce r t i  f  i  ed  I  abo ra to r i  es  t o

es tab l  i  sh  base l  i  ne  da ta  and  rou t i  ne  mon i  t o r i  ng  w i  I  1  con t ' i  nue  as

ou t l  i  ned  i  n  Chap te r  7  on  a l  I  su r f ace  and  g round  wa te r  w i  t h i  n  t he

pe rm i  t  a rea .
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10  . 2  . 2

Th i  s  r esea rch  was  des i  gned  t o  qua l  i  t a t i  ve l  y

t e r res t r i  a l  ve r t eb ra te  componen ts  i  n  hab - i  t a t s  wh i  ch

by the p  roposed ex pan s  i  on o f  t ,he Bea r  can yon m i  ne .

me thodo ' l  og  i  es  we  re  used  :

eva  I  ua te  the

may be a f fec ted

The  f o l  l ow ing

l i b ra r i es

su  r veyed  .

i  te  ra tu  re

t ypes  i  n

rev ' i  ewed

a '  Conduc t  a  I  i t e ra tu re  rev i ew  and  de ta i  l ed  ana l ys i s  o f  UDWR p lan

fo r  t he  Bea r  Canyon  -M i  ne  p ro j ec t  and  geog raph i  c  a rea  o f

conce  rn  .

A  t ho rough  I  i t e ra tu re  rev i ew  was  conduc ted .  The

a t  each  o f  t he  ma jo r  un i ve rs i t i es  i n  u tah  we re

spec i  a l  emphas i  s  was  g i  ven  t o  I  oca t i  on  o f  pub l  i  shed  I

pe r t i  nen t  t o  t he  geog raph i  c  a rea  and  hab i  t a t

ques t i on .  I n  add i t i on ,  su r round ing  m ine  p l ans  we re

fo r  pe r t i nen t  da ta .

V i s i t s  we re  a l so  made  t o  s ta te  and  f ede ra l  agenc ies  t ha t

have  i u r i  sd i  c t i on  o r  con t ro l  ove r  t he  s tudy  a reas .  A l ' l

pe r t i  nen t  repo r t s  and  managemen t  p  1  ans  were  rev  i  ewed  ,  and

app rop r i  a te  pe rsonne ' l  we re  ques t i  oned .

Con tac t  t he

i  n fo rma t i  on

regu  1  a to r y  au tho r i  t i  es  t o  de te rm i  ne  wha t  w i  I  d  I  i  f e

m i  gh t  be  requ  i  r edo,
t  -  

-  . '  . . .  
" . : .

b .
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or

be

The  regu ' l  a to ry  au tho r i  t ' i es  were  con t ,ac ted  by  rna i  I  ,  phone  ,

pe rsona l  v i s i t  t o  de te rm ine  wha t  w i i d l i f e  i n f o rma t i on  wou ld

requ  i  r ed  .

I den t i  f  y  and  cu rso r  i  I  y  ' i  n ven to r y  t he  t e r res t r  i  a1  ve r t eb ra tes

by  spec  i  es  f  o r  each  o f  t he  hab  i  t a t , s  i  n  t he  a rea  o f  po ten t ' i  a1

impac t .  De te rm ine  m ' i  g ra to r y  u t i l i za t i on  o f  t he  hab i t a t s .

L ' i  t e ra tu re  ana l  ys i  s  and  f  i  e l  d  obse rva t i  ons  we re  conduc ted

to  de te rm i  ne  the  p robab  I  e  and  ac tua  I  ' i  nhab i  t an ts  o f  t he  a rea

o f  po ten t i a l  impac t  and  t o  i den t i f y  hab i t a t s  s ' i  gn i f i can t  t o

the i  r  p resence  and  l o r  pe rs i  s t ence .

Ca tego r i ze  t he  s ta tus  o f  each  spec ies  and  h i gh l  i gh t  t hose  t ha t

dese rve  spec i  a1  a t t en t ' i on  because  t hey  a re  endange red  o r

t h rea tened  o r  o f  econom ' i  c  o r  r ec rea t i  ona l  va l  ue .

The  me thods  and  p  rocedu  res  essen t  i  a  I  t o  t he

accomp ' l  ' i  shmen t  o f  t h i s  ob jec t i ve  i nvo l ved  bas i ca l ' l  y  two

th i ngs .  F i r s t ,  a l l  o f  t he  spec ies  obse rved  o r  known  to

i  nhab i  t  t he  po ten t i  a l  a reas  o f  i  mpac t  were  i  den t i  f i  ed  to

spec ies  t h rough  ob jec t i ves  a  and  d  and  
' l  

i s t ed  phy logene t i ca l  l y

i n  t abu la r  f o rm .  Second ,  a l ' l  spec ies  we re  ca tego r i zed  by :

1  .  hab i  t a t  ,  2 .  r e l  a t i ve  abundance ,  3 .  r es i  den t  spec ' i  es ,  4 .

seasona l  use ,  and /o r  5 .  h i gh  i n te res t  spec ies .  The  t e rm

"h igh  i n te res t  spec ies "  des igna tes  t hose  an ima l s  t ha t  r equ i re

c .

d .
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spec ' i  a l  a t t en t i  on  by  sc ' i  en t i  s t s  and  / o r  pub l  i  c  managemen t

agenc  i  es  because  t hey  a re  
'  

e  i  t he r  endange red ,  t h rea tened  ,

p ro tec ted  game ,  oF  o f  economi  c  o r  r ec rea t ' i  ona l  r . r a l  ue .  The

reasons  f o r  t h i s  h i gh  i n te res t  des igna t i on  i nc l ude :  1 .  r anges

a re  sma l  1  ,  t hus  res t r i  c t i  ng  popu j  a t i  on  t o  pe rhaps  a  f ew  ,  z .

a l t hough  popu la t i ons  may  be  numer i ca j l y  1a rge ,  r anges  may  be

sma l l  w i t h i n  t he  en t i r e  r ep resen ted  a rea ,  3 .  i r r espec t i ve  c f

popu ja t i on  numbers  o r  r ange ,  l i t t l e  i s  known  o f  t he  cu r ren t

s ta tus  and  i n  some  cases  i n fo rma t i on  sugges t s  t ha t  pcpu la t t ons

a re  dec i  i n i ng ,  4 .  spec ies  a re  sens r t i ve  t o  impac t  and  may  be

in  dange r  o f  abno rma l  dec l i nes ,  5 .  spec ies  a re  re l i c t  o r  may

have  aes the t i c  o r  sc i en t i f i c

rec  reat  i  ona I  i  mpo r tance ,  and 7

va1  ue , 6 .  economi  c  o r

comb ina t i ons  o f  t he  above .

A Eva  J  ua te  and  d  i

i  n te  rac t  i  ons  on

' i  n te res t  spec  i  es

scuss  i  n  t he  repo r t  f r om the  s i  gn  i  f  i  can t

t he  t e r res t r i  a l  ve r t eb ra tes  p resen t .  H  i  gh

a re  t o  be  h i sh l i gh ted .

Th i s  ob iec t i ve  i s  sa t i s f i ed  by  d i scuss ions  o f  t he

s ign i f i can t  hab ' i  t a t s ,  i n t e rac t i ons ,  and  po ten t i a l  r esu l t s  o f

t he  i  mpac t s  on  t he  t e r res t r i  a l  ve r t eb ra tes .  Append i  x  A

ou t l  i  nes  the  p rocedures  adop ted  by  Co-op  as  recommended  by

UDWR.
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1  O  .  3  EX IST ING WI  LDL I  FE  RESOURCES

10 .3 .1

The  a rea  o f  po ten t i  a l  i  mpac t  ' i  s  cove red  by  seve ra l  i  mpor tan t

hab ' i  t a t s  t ha t  a re  used  by  spec  i  es  cons ' i  de  red  o f  "  h  i  gh  i  n te res t  "  t o

va r  i  ous  managemen t  agenc  i  es  because  o f  econom' i  c  o r  rec  rea t i  on

va lue '  The re  a re  f i ve  ma jo r  vege ta t i on  hab i t a t s  f r om a  f auna l

s tandpo in t :  p i nyon - j un ipec ,  s6geb rush ,  con i f e r ,  g rass ,  and

r i pa r i an .

M ine  s i t e  Lo -ca t i on .  Th i s  a rea  i s  app rox ima te ' l  y  10

a rea  whe re  su r f ace  cons t ruc t i  on  w i  I  I  occu r .

p r ima r i  1y  w i  t h  F i  nyon  and  j un i  pe r  t r ees ,

rabb i t b rush ,  w " i  t h  sp ruce  t r ees  i n  some  o f  t he

Bas i ca l l y  i t  ' i  s  a  h i gh ,  d r y ,  dese r t  env i r onmen t ,

ac res  and  i s  one

I t  i  s  cove red

sageb rush ,  and

s  i  de  canyons  .

u l

a re

s i t e

Bea r

both  desc r  i  bed as

w i t h  t he  add i t i on

Creek .

r r

hav  i  ng

o fa

.  Hau l  r oad  and  U t i  1  i t y  co r r i do rs

the same gene ra ' l  hab i  ta t  as  the M i  ne

na r row  band  o f  r i  pa r i  an  hab i  t a t  a1  ong
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10.3 .2 WI l ! l i f e

10 .3  . 2 .1  Aqua t ' i  c  W i  l d ' l  i f e  Hab i t a t  and  Va lue  De te rm ina t i on

The re  a re  no  pe renn i  a l  s t r eams  tha t  r un  t h rough  t he  Bea r  Canyon

Mine  pe rm i t  a rea ,  d l l  wa te r  i s  ephemera i  (C lass  6 ) .  The  ephemera l

s t r eam w i  t h i  n  t he  pe rm i  t  a rea  i  s  Bea r  c reek .

Bea r  C reek  i s  a  l ow -qua ' l  i t y  aqua t i c  env i r onmen t  o f  l i t t l e

va lue  t o  t he  agua t i c  r esou rces  o f  t he  a rea .  A  b i o i og i ca l  commun i t y

mos t  1 i ke1y  occu rs  i n  Bea r  C reek  on  an  i n te rm i t t en t  bas i s .  Be ing

p resen t  du r i  ng  a  po r t i  on  o f  t hose  yea rs  when  runo f f  i  s

excep t ' i  ona l  1y  h i  Sh  f  o l  I  owed  by  we t t e r  t han  usua ' l  summer  and  f  a  j  l

p rec i p i t a t ' i  on .

Even  i f  t he  m ine  was  removed ,  na tu ra l  cond i t i ons  wou ld  be

s t ress fu l  t o  aqua t i  c  I  i  f e .  Hun t i  ng ton  C reek  does  rece i  ve  runc f f

and  / o r  g roundwa te r  f r om the  pe rm i  t  a rea  a t  some  t i  mes  du r i  ng  t he

Y?  ,  bu t  because  o f  Bea r  Canyon  s t r eam '  s  qua l  i  t y ,  i  mpac t  f  r om m ' i  n i  ng

w i  I  I  be  m in ima l  .  A ' l  I  d ra ' i  nage  f  r om d i s tu rbed  a reas  i s  passed

th rough  sed imen ta t i on  ponds  be fo re  d i scha rge ,  r educ ing  ' impac t

po ten t i a l  f u r t he r .

10 .  3  . 2 .2  Te r res t r i  a l  W i  I  d1  i  f  e  Hab i  t a t  and  VaJ  ue  De te rm i  na t i  on

L ' i  t e ra tu re  and  f i e l d  da ta  we re  summar i zed  f o r  a l ' l  t e r r es t r i a l
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ve  r teb  ra tes  o f  conce  rn  ,  t he  spec ' i  es  s ta tus  ,  and  po ten t  i  a  l

pe r t u rba t i on .  Append i x  10 -C  
' l  

i s t ' a l l  o f  t he  ve r t eb ra te  spec ies  o f

sou theas te rn  U tah  acco rd ' i  ng  to  the  i  r  va r  i  ous  eco  I  og  i  ca  l

c l ass i f i ca t i on .  A l l  spec ies  whose  ranges  appea r  t o  ove r l ap  any

o r  a l  I  o f  t he  po ten t ' i  a  I  a rea  o f  i  mpac t  a re  I  ' i  s ted  .

The  pe rm i t  a rea  cou ld  po ten t ' i  a l l y  be  i nhab i t ed  by  239  spec ies

o f  ve r t eb ra te  w i l d l i f e  as  de ta i l ed  i n  Append ' i  x  10 -A  and  10 -C .  Some

o f  t hese  a re  cons i  de red  h i  gh  i  n t e res r  spec ' i  es  f o r  t he  hab i  t a t s  and

I  oca l  a rea  o f  conce rn .  H i  gh  i  n t e res t  w i  I  d l  i  f  e  a re  de f  i  ned  as  a1  I

game  spec ies ,  any  economica l l y  impo r tan t  spec ies ,  and  any  spec ' i  es

o f  spec ia l  aes the t i c ,  s c i en t i f i c  o r  educa t i ona l  s ' i  gn i f i cance .  Th ' i  s

i nc l uded  a l l  f ede ra ' l  ' l  y  l i s t ed  t h rea tened  and  endange red  spec ies  o f

w i  I  d l  i  f e .  UDWR has  de te rm i  ned  t ha t  t he  pe rm i  t  a rea  i  s  o f  c r i  t i  ca l

va lue  f o r  t he  e l k  and  muJe  dee r .

1  O .  3  . 2 .3  Mamma l  s

The  a rea  o f  po ten t i a l  impac t  i s  
' l  

i ke l y  t o  be  i nhab i t ed  by  84

spec ies  o f  mamma ls .  The  names  o f  t hese  an ima l s  and  t he i r  hab i t a t

a f f i n i t i e s  a re  l i s t ed  i n  Append i x  10 -A  and  10 -C .  They  rep resen t

6  o rde rs  and  1  5  fam i  I  i  es  o f  mammal  s .  Twen ty - f i  ve  spec i  es  a re

cons ide red  h i gh - i n te res t  spec ies ,  14  o f  wh i ch  a re  p ro tec ted  by

s ta te  o r  f ede ra l  code .  The  con i f e r  and  h i gh  e l ev  moun ta in  g rass

a reas  nea r  the  Nor the rn  ex t reme o f  t he  pe rm i  t  a rea  a re  used  as

summer  range  and  f  awn  i  ng  a reas  f  o r  mu ' l  e  dee r  .  They  a re  a l  so
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v:. '.

u t ' i  l i zed  by  couga r ,  bobca t ,  and  poss ib l y  bea r .

The  l ow  e lev  moun ta in  g rass  and  p i nyon - j un ipe r  hab i t a t s  i n  t he

foo th i  I  I  s  j us t  above  t he  M i  ne  a re  u t i  I  i  zed  by  e l  k ,  du r i  ng  w i  n te r

and  sp r i  ng .  The  same  a rea  i  s  used  du r i  ng  sp r i  ng ,  summer ,  f a1  I  and ,

as  i nd i ca ted  by  f a l l en  an t l e r s ,  du r i ng  w in te r  by  a  f ew  o f  t he

1  a rge r  dee r .  Howeve r ,  t he  ma jo r  w i  n te r  a rea  f o r  muJ  e  dee r  i  s  i  n

t he  p i nyon - i un ' i  pe r  and  sageb rush  hab i t a t s ,  6 l ong  t he  l owe r  h i l l s

and  t he  en t i r e  f oo th i  I  I  a rea .  I n  a l  I  hab i t a t s ,  wa te r  i s  a  c r i t i ca l

r esou rce  and  i s  poss ib l y  t he  l ' i  m i  t i ng  f ac to r .  The  h i sh  i n te res i

spec ies  w ' i  
' l  

I  be  d i scussed  i nd i v ' i  dua11y  i n  Sec t i on  10 .4  o f  t h i s

repo r t .  I t  i s  doub t f u l  t ha t  p roposed  expans ions  w i  I  I  se r i ous l  y

i  mpac t  t he  o the  r  spec  i  es  sense  no  new su  r face  d  i  s tu  rbances  a re

p  I  anned  .

10 .3 .2 .4  B i r ds

Two  spec ies  o f  i nvo l ved  b i r ds  a re  on  t he  endange red  spec ies  l i s t :

ba ld  eag le  (w in te r  r es i den t ) ,  and  t he  pe reg r i ne  f a ]  con  ( t hough t  t o

be  a  yea r - round  res i den t  i n  sou theas te rn  u tah ) .  Howeve r ,  t he re

a re  no  known  nes t i ng  s i t es  f o r  t he  pe reg r i ne  f a l con  i n  t h i s  a rea .

Because  o f  t he  suspec ted  t r ans i  en t  na tu re  o r  t hese  b i  r ds ,  no

p rob lems  a re  f o reseen  w i t h  t he  p ro j ec ted  deve lopmen t .  Fu r t he r

' i  nves t i  ga t i  ons  were  made  du r i  ng  1  987  to  con f  i  rm  these  assumpt i  ons .

Po ten t i a l  a reas  o f  impac t  we re  po in ted  ou t  and  marked  on  a  map .

The  a reas  des ' i  gna ted  f  o r  po ten t i  a1  i  mpac t  i  nc l  ude  the  m i  ne  s  i  t e
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I  oca t i  on  and the  hau ' l  r oad  and  u t i l i t y  co r r i do r .

The  more  i  mpo r tan t  b i  r d  spec i  es  o f  t he  a rea  a re  I  i  s t ed  i  n

Append i x  10 -C .

10 .3 .2 .5  Amph ib i ans  and  Rep t i  l e s

The  ma te r i  a l  used  i  n  t h  i  s  po r t i  on  o f  t he  repo r t  was

I  i  t e ra tu re  and  a  d i  s cuss i  on  w i  t h  D r .  w .  w .  Tanne r

i n te rna t i ona l  l y  known  he rpe to l og i s t  spec ia l - i  z . i  ng  i n

and  amph i  b i  ans  o f  U tah .

de r i  ved f  rom

(  re t i  r ed  )  an

the  rep t i  I  es

fnc reas ing  e ' l  ev  r ap id l y

rep t i l es  and  amph ib i ans .  I n

reduces  numbe  rs  o f  rep t  i  
' l  

es  and

does  t he  i nc rease  i n  e l ev .

reduces  the  number  and  k  i  nd  o f

U tah ,  t he  more  no r the rn  ' l  
a t i  t ude

amph ib i ans  j n  much  t he  same  way  as

The  geog raph i ca ' l  and  assoc ia ted  c l ima t i c  f ac to r s  have

e  I  i  m i  na ted  mos t  dese  r t  spec  i  es  ,  1  eav  i  ng  spec ' i  es  tha t  a re  adap ted

e ' i  t he r  t o  moun ta in  hab i t a t s  o r  moun ta in  t ype  hab i t a t s  deve loped  i n

the  more  no r the rn  a reas  ,  Thus ,  t he  rep t i  I  es  and  amph  i  b i  ans  o f

U tah ,  and  pa r t i  cu l  a r1  y  t hose  i  nhab i  t i  ng  t he  a reas  unde r  t he

cons i  de ra t i  on ,  have  a r r i  ved  i  n  U tah  by  means  o f  d i  spe rsa l  I  anes

com ' i  ng  f  r om the  no r t heas t  and  t he  sou theas t .  W i  t h  f  ew  excep t i  ons ,

t he  spec ies  l i s t ed  have  w ide  d i s t r i bu t i on  and  a re  ve rsa t i l e  i n

t he  i  r  adap t i  ve  ab i  I  i  t i  es  .
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L i t e ra tu re  pe r t a i n ' i  ng  t o  t he  amph ib i ans  and  rep t i l es  i s

ex tens i ve ,  bu t  much  o f  i t  r e fe r s  t o  spec ies  occu r r i ng  i n  t he  dese r t

a reas  and  has  on1  y  l im i t ed  re fe rence  t o  f o rms  i nhab i t ' i  ng  h i sh  e l ev

i n  U tah .  Mos t  o f  t he  pub l  i ca t i on  dea l  i ng  w i t h  spec ies  
' l  

i s t s  f o r

t he  s ta te  a re  o l  d .  I

The  mos t  up - to -da te  I  ' i  s t i  ng  f  o r  t he  a rea  under  cons  i  de ra t  i  on

may  we l  I  be  a  check l  i s t  o f  U tah  amph ib i ans  and  rep t ' i  l e s  (Tanne r ,

1975 ) ,  and  U tah  D i v i s i on  Fub l i ca t i on  No .  78 -16  (Da l t on ,  1978 )

(Append i x  1o -c )  wh i ch  re fe rences  a  con t i guous  and  s im i l a r

geog raph i c  a rea .2

Amph ib i . 4ns .  Based  on  t he  I  i t e ra tu re  rev i ew ,  i t  was  de te rm ined  t ha t

p robab l y  s ' i  x  spec ies  o f  amph ib ' i  ans  i nhab i t  t he  p roposed  a rea  o f

conce rn  wh i  ch  p rov i  des  subs tan t i  a l  va l  ue  hab i  t a t  f o r  t he  t h ree

spec ies  I i s t ed .  A l J  amph ib i ans  a re  l ega l ' l  y  p ro tec ted  i n  U tah ,  bu t

s i  nce  t he  spec i  es  I  i  s t ed  a re  a l  I  w i  desp read  t h roughou t  s i  m i  j  a r

hab i  t a t s  i  n  U tah ,  none  a re  t r ea ted  as  h i  gh  i  n t e res t  spec i  es ,  and

the re fo re ,  a re  no t  i  nd i  v i  dua l ' l  y  d i  s cussed .

t

tV .  Tanne r ,  Amoh ib i qns ,  1gg1
Pack ,  Snakes ,  1  930

zOther  recen t  l i t e ra tu re
schmid t  (19b3) ;  s tebb ins  (19s4
a  a n d  b ,  1 9 6 6  w i t h  B a n t a ,  1 9 6 9
a n d  w i ' l  1 i  s  )  ;  a n d  w o o d b u r y  (  1 9 s 2  )

Woodbu ry ,  Rep t i l es ,  1931 ,  and

pe r t ' i  nen t  t o  t h i s  r epo r t  a re :
and  1966 ) ;  W.  Tanne r  ( 1953 ,  1957

Mor r i s  and  1972  w i t h  F i she r
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Reo t i l es .  Based  on  a  rev i ew  o f  t he  l i t e ra tu re ,  i t  was  de te rm ined

tha t  p robab l y  18  spec ies  o f  r ep t i l es  occupy  t he  expans ion  a rea ;

t h i s  a rea  i s  cons ide red  t o  be  a  subs tan t i a l  va l ue  hab i t a t  f o r  a l l

spec ies .  A l l  r ep t i l es  have  some  p ro tec t i on  unde r  t he  U tah  code ,

bu t  s i nce  t he  spec ies  l i s t ed  a re  a l l  w idesp read  t h roughou t  s im i l a r

hab i  t a t s  i  n  U tah ,  none  a re  t r ea ted  as  h i  gh  i  n t e res t  spec i  es  and  ,

t he re fo re ,  a re  no t  i nd i v ' i  dua l l y  d ' i  s cussed .

10 .3 .3 Soec i  es  o f  Spec i  a l  S  i  qn  i  f  i  cance

1  0 .  3 .  3 .  1  Th rea tened  and  Endange red  Spec i  es

There  a re  no  endangered  o r  t h rea tened  spec i  es  o f  mammal  s  i  n  t he

mi  ne  p ' l  an  a rea ,  no r  a re  the re  any  i  n  p rox  i  m i  t y  c  I  ose  enough  to  be

cons ide red  ( f i gu re  10 -1 ) .  Co -Op  i s  commi t t ed  t o  no t i f y  t he

D i  v i  s i  on  i  n  t he  even t  any  T  &  E  spec ' i  es  we re  obse rved  on  t he  pe rm i  t

a rea ,  ds  we l  I  as  any  c r i  t i  ca l  hab i  t a t .

O f f  i c i a l  U .S .  F i sh  and  t l i  l d l  i f e  Se rv i ce  Sec t i on  7  op in i ons

re la t i ng  t o  t he  aqua t i c  r esou rces  o f  Hun t i ng ton  and  Ecc les  Canyon

d ra inages  have  i nd i ca ted  t ha t  no  t h rea tened  o r  endange red  spec ies

o f  f  i  sh  o r  o the r  aqua t i  c  o rgan ' i  sms  have  been  found  i  n  wa te rs

ups t ream o f  t he  l owes t  2  o r  3  m i  o f  t he  P r i ce  o r  San  Ra fae l  r i ve r s .

The  o rgan i  sms  o f  T ra i ' l  C reek ,  as  p resen t l  y  known ,  a re  a l  I  common

and  w i  de l  y  d  i  s t r i  bu ted  t h roughou t  s t r eams  o f  U tah .  The  aqua t i  c

o rgan isms  o f  Bear  Creek  have  rep resen ta t i ves  o f  seve ra l  t axa
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ft ' l  
im i t ed  t o  l ow

known ,  a re  ra re

qua l  i  t y  env i  r ons ,  bu t  non ,  ds  f a r  as  i  s  p resen t l  y

i  n  t he  i  n te  r -moun ta  i  n  reg  i  on  .

1  0 .3  . 3 .2  Rap to rs

Two  spec  i  es  o f  endange  red  rap to rs  may  be  found  i  n  t he  m i  ne  p  I  an

a rea .  These  a re  t he  ba l  d  eag l  e  and  pe reg r i  ne  f a l  con .  The re  a re

no  known  roos t i ng  t r ees  f o r  go lden  eag ies  o r  nes t i ng  s i t es  f o r

o the r  eag ' l  es  o r  f a ' l  cons  w . i t h i n  t he  pe rm i t  a rea  acco rd ing  t o  a

su rvey  conduc ted  by  t he  Rap to r  B i  o1  og i  s t  f r om the  U .  S .  F i  sh  and

Wi l d l i f e  Se rv i ce .

Add ' i  t i  ona ' l  s t ud ies  have  been  made  du r i ng  t he  rap to r  b reed ing

seasons  con f i rm ing  t he  absence  o f  r ap to r  nes t i ng  s i t es  i n  t he

Pe rm i t  a rea  (Append i x  10 -D ) .

10 .4  EXPECTED IMPACTS OF  MIN ING OPERATIONS ON F ISH  AND WILDL IFE

10  . 4 .  1 Aqua t i c  W i l d l i f e

The  m i  ne  i  s  an  ex i  s t i  ng  m i  ne

i  mpac t  on  Bea r  C reek ,  wh  i  ch

aqua t i c  sou rces  o f  t he  a rea .

t o  t he  aqua t i c  l ' i  f e  even

removed .

and  as  such  shou ld  have  no  add i t i ona l

' i  s  f u r t he rmore  o f  l i t t ]  e  va lue  t o  t he

Na tu  ra  I  cond  i  t  i  ons  wou  I  d  be  s t  ress fu  1

i f  ex i s t ' i  ng  m ' i  n i ng  ac t i v i t i e s  we re
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Tra i l  C reek  i s  a  marg ina l  qua l i t y  s t r eam and  as  such  shou jd

be  p ro tec ted .  The  on l y  f o reseeab le  impac t  f r om the  Co -Op  M ine

p ro iec t  wou l  d  be  f r om subs i  dence  o f  sou rce  aqu i  f e r s  caus i  ng  a

reduc t i on  i n  t he  t o ta ' l  f l ow .  The re  a re  no  new  p lanned  su r f ace

d i  s t u rbances  ad jacen t  t o  T ra i  I  C reek .  M i  n ima l  d i  s t u rbance  w i  I  
' l

o ccu r  a t  t he  Bea r  Canyon  M ine  a re ,  wh i ch  i s  w i t h i n  t he  d ra i nage  o f

Hun t i ng ton  C reek .  S ince  t he  c reek  i s  a  cons ide rab le  d i s t ance  f r om

the  m i  ne  and  s i  nce  t he  a reas  o f  d  i  s t u rbance  w i  I  I  be  sma l  1  ,  t he

impac t  w i  I  I  be  i ns i gn i f  i can t .  Subs idence ,  i f  i t  shou ld  occu r ,

wou  I  d  have  on  1y  a  m i  no l i  mpac t ,  and  t hen  no t  on  Hun t i  ng ton  C reek

i t se l f .

10 .4 .2 Te r res t r i  a l  W I  I  d l  i  f e

1  0 .4  . 2 .1  MammaJ  s

on1  y  those  mammaJ  s  o f  ma jo r  conce rn  to  managemen t  agenc i  es  a re

i nd i v i dua l l y  d i scussed  b r i e f l y  he re ,  mo re  de ta i l  can  be  f ound  i n

Append i x  10 -A  and  10 -C .

E ' l  k .  A  po r t i  on  o f  t he  p ro j ec t  s i  t e  r ep resen ts  w i  n te r  r ange  f  o r  t he

Man t i  e1  k  he rd - -Un i t  12 .  E l k  t ha t  a re  t hough t  by  t he  U tah  D i v i s i on

o f  W ' i  l d l i f e  Resou rces  (UDWR)  t o  be  s tab le  and  p roduc t i ve ,  use

po r t i ons  o f  t he  m ine  p l an  a rea  a t  va r i ous  t imes  o f  t he  yea r  f q ) r

such  necessa ry  ac t i v i t i e s  as  w in te r i ng  and  f eed ing ,  Th i s  use ,

howeve r ,  i s  ma rg ina l  and  no t  c ruc i a l .  The  m in ima l  d i s t u rbance
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caused  by  p l anned  su r f ace  f ac ' i  l i t i e s  w i ' l  I  have  no  s i gn i f i can t

i  mpac t  on  t he  he rd .

Mu le  Dea r .  Mu le  dee r  on  t he  Bea r  Canyon  M ' i  ne  and  t he  p roposed

expans ion  a reas  a re  cons ide red  pa r t  o f  he rd  un i t  33  by  UDWR.

H is to r i ca l l y ,  t h rough  1977 ,  t h ' i  s  he rd  expe r i enced  t he  same  gene ra l

f l  uc tua t i  ons  as  t he  o the r  he rd  un i  t s  o f  t he  s ta te .  Popu i  a t i  ons

dec reased  i n  t he  ea r l y  1970 ' s  p r ima r i 1y  due  t o  seve re  c l ima t i c

cond ' i  t i  ons ,  bu t  t ook  a  gene ra l  upsw i  ng  t h rough  t he  summer  o f  1977  .

Then  t he re  we re  t h ree  consecu t i  ve  y r  o f  dec l  i  ne  whe re i  n  t he  dee r

we re  f o r ced  t o  t he  ex t reme  I  owe r  I  i  m i  t s  o f  t he i  r  w i  n te r  r ange  by

abno  rma  1  1  y  deep  and  1  ong -  I  as t . i  ng  snow .

The  an i  ma l s  u t i l i ze  t he  en t i r e  a rea  o f  po ten t i a l  impac t  bu t

seasona ' l  1y  concen t ra te  i  n ,  and  more  heav i  1y  u t i  I  1ze ,  spec i  f  i  c

hab i  t a t  t ypes  . The  h i gh  e l ev  moun ta in  b rush -g rass  and

con  i  f e r -aspen  hab i  t a t s  nea r  t he  No r the rn  edge  o f  t he  pe rm i  t  a rea

a re  used  f o r  summer  range  and  f awn ing ,  The  l ow  a l t i t ude  moun ta in

b rush ,  m i xed  dese r t  sh rub ,  and  p i nyon  j un ipe r  hab ' i  t a t s  a re  used  as

w i  n te r  r ange  du r i  ng  no rma l  w ' i  n t e r s ;  du r i  ng  excess i  ve  snow  the  dee r

move  o f f  t he  impac t  a rea  and  go  eas t  we l l  be1  ow  the  Pe rm i t  A rea .

The  b rowse  i n  t he  w in te r i ng  hab i t a t s  i n  t he  impac t  a rea  i s  i n

re l a t i ve l y  good  cond i t i on  and  can  f ac i ' l  i t a t e  ove rw in te r i ng  o f  dee r

i n  a  no rma l  y r .

Couqa r .  The  en t i  r e  Bea r  Canyon  M i  ne  and  Hau l  Road  a rea  p rov i  de
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yea r l  ong  hab i  t a t  f o r  couga r .  Couga rs  cou  I  d  r ange  t h roughou t  t he

a rea ,  bu t  t he i  r  movemen ts  a re  d i c t a ted  by  m i  g ra t i on  pa t t e rns ,  human

d ' i  s t u rbance ,  and  ava i  l  ab i  f  i t y  o f  t he i  r  p r ima ry  f ood  sou rce ,  mu l  e

dee r .  S  i  nce  couga rs  a re  no t  abundan t  and  a re  known  to  be

sec re t i  ve ,  avo i  dance  w ' i  
' l  

I  be  p rac t i  ced  when  the  fema l  es  a re

accompan  i  ed  by  young  I  ea rn  i  ng  t o  hun t  and  su rv  i  ve .

Th i  s  pe r i  od  i  n  t he  I  i  f e  cyc  1e  o f  t he  couga r ,  howeve r  ,  ' i  s

d i f f i cu l t  t o  de te rm ine  s i nce  t hey  a re  known  to  r ep roduce  yea r -

round .  I f  couga r  popu l  a t i  ons  i  n  t he  a rea  o f  po ten t i  a i  impac t  we re

h igh ,  t h i s  wouJd  be  o f  ma jo r  conce rn ,  bu t ,  s i nce  numbers  a re  l ow

and  ranges  ex tens  i  ve  compar  ed  to  the  a rea  o f  po ten t ' i  a1  i  mpac t  ,  t he

couga rs  w i l l  con t i nue  t o  avo id  human  ac t i v i t y  a reas  and  t he re  w i l l

be  1  i  t t l  e  i  mpac t  on  the  ove ra l  I  cougar  popu  I  a t i  on  .

Bobca t .  The  m i  ne  and  p roposed  expans i  on  and  ad j  acen t  a reas  p rov i  de

hab i  t a t s  f o r  bobca ts .  A1  though  1  i  t t l  e  i  s  known  abou t  t he  U tah

bobca t ,  one  sens i t i ve  pe r i od  wou ld  be  l a te  Feb rua ry  when

pa r tu r i t i on  occu rs .  May  and  June  wou ld  aJso  be  a  sens i t i ve  pe r i od

because  young  bobca ts ,  when  ' l  ea rn  i  ng  to  hun t ,  a re  no t  as  sec re t i  ve

as  t he  couga r ,  mak ing  t hem l ess  l i ke l y  t o  avo id  h i gh  human

d i s tu rbance  a reas  du r i ng  t hese  mon ths .  Howeve r ,  s i nce  t h i s  i s  an

ongo i  ng  m i  n  i  ng  ope ra t i  on  ,  i  mpac t  on  bobca ts  shou  I  d  be  unchanged  .

B l  ack  Bea r .  On l  y  t he  b reakou t

m i  ne  and  p roposed  expans  i  on

and  ven t i  l a t i on  sha f t  po r t i on  f o r  t he

a reas  p rov i  de  po ten t i  a l  hab i  t a t  f o r
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b lack  bea r ,  wh i ch  a re  ne i t he r  abundan t  no r  ac t i ve  yea r - round .

Sens i t i ve  pe r i ods  i n  t he  1  i f e  cyc l e  o f  t he  b l ack  bea r  a re  Feb rua ry

and  March  when  t he  cubs  a re  bo rn  and  du r i ng  t he  ea r l y  summer  when

they  accompany  t he i  r  mo the r  on  i n i t ' i  a l  f o rag ing  exped i t i ons .  S ince

the  pa r t u r i  t i  on  occu rs  w i  t h i  n  t he  w i  n te r  den  ,  d  i  s t u rbance  i  n  t he

b lack  bea r  hab i t a t  w i  I  I  be  I  im i t ed  and  t he re  w i  l ' l  be  I  i t t l e  ' i  mpac t

du r i  ng  t h ' i  s  sens i  t i  ve  pe r i  od .  The  same  i  s  t r ue  o f  t he  i  n ' i  t i  a l

f o rag  i  ng  f o  r ays  .

Moun ta i  n  and  Dese r t  Co t l on ta i  I  s ,  The  en t i  r e  m i  ne  and  p roposed

expans ion  a reas  p rov i  de  subs tan t i  a l  va l  ue ,  y€d r i ong  hab i  t a t s  f o r

co t t on ta i  I  r abb i  t s .  The  young  a re  bo rn  be tween  Ap r i  I  and  Ju1  y ,

wh i ch  ' i  s  cons ide red  a  sens i t i ve  pe r i od ,  bu t  t he  p roposed  ac t ' i  ons

w i l l  i n  a l l  p robab i l i t y  no t  se r i ous l y  a l t e r  r ep roduc t i ve  po ten t ' i  a l

o f  t he  popu ' l  a t i ons .  Hun t i ng  p ressu re  mos t  l i ke l y  w i l ' l  no t  i nc rease

no r  w i l l  i 11ega1  k i 11 ,  howeve r ,  t h i s  wou ld  no t  ma t t e r  s i nce  t he

hun ted  rabb i  t  popu  I  a t i  ons  a re  more  hea l  t hy  and  s tab l  e  t han  non -

hun ted  popu l  a t i  ons .  Subs i  dence  cou l  d  po ten t i  a1  1  y  c rea te  a  p rob l  em,

bu t  s i nce  i t  i s  l ' i  m i t ed  t o  r e l a t i ve l y  s rna l  l  a reas  a t  a  t ime ,  I  i t t l e

ove ra l  I  impac t  w i  l ' l  o ccu r .  I t  shou l  d  be  no ted  t ha t  d i  s t u rbed

vege ta t i on  l ead ' i  ng  t o  success ion  ( i f  i t  occu rs )  wou ld  enhance

rep roduc t i  ve  po ten t i  a l  o f  co t t on ta i  I  r abb i  t s ,

Snowshoe  Ha re .  The  snowshoe  ha re  i s  p resen t  i n  and  dependen t  upon

the  m i  xed  con i  f e r -aspen  vege ta t i  on  hab i  t a t  yea r - round .  Th i  s

hab i t a t  t ype  i s  l im i t ed  i n  t he  pe rm i t  a rea  and  t he  p roposed  ac t i ons
t

10 -18



wi  I  I  do  I  i  t t l  e  t o  ha rm the  hab i  t a t  t ype  and  the  dependen t  ha re

popu ia t ' i ons .  A l t hough  t he  sens i t i ve  pe r i od  f o r  r ep roduc t i on  i s

f  rom Apr i  ' l  
1  t o  Augus t  15 ,  t he re  w ' i  

' l  
I  be  no  se r ious  

' l  
ong  te rm

impac t  on  t he  snowshoe  ha re  and  t he re  w i l l  be  l i t t l e  change  . i  n

popu l  a t i  on .  Subs i  dence  w i  I  I  no t  ha rm  the  aboveg round  dwe l  I  e r  as

i  t  po ten t i  a ' l  
' l  y  cou  1d  t he  sub te r ranean  i  nhab i  t an t s .  Hun t i  ng  w i  j  I

be  t he  mos t  i n f l uen t i a l  ac t i v i t y  o f  man  upon  snowshoe  ha res  bu t

t he re  shou ld  no t  be  much  d i f f e rence  f r om p r i o r  y r  and  no  l ong  t e rm

i  mpac t  .

Fu rbea re rs .  L  i  m i  t ed  po r t i  ons  o f  t he  p roposed  m i  ne  I  ease  and

ad iacen t  a reas  p rov i  de  subs tan t i  a ' l  va l  ue  hab i  t a t s  f  o r  a  f  ew  spec i  es

ca tego r i zed  by  managemen t  agenc ies  as  f u rbea re rs : e rm ' i  ne ,

l ong - ta i ' l  ed  wease l ,  badge r ,  and  t he  s t r i ped  skunk .  Obv ious l y ,  t he

b reed ing  and  rea r i ng  ac t i v i t i e s  o f  t hese  nonm ig ra to r y  spec . i es

occu rs  w i t h i n  t he  p roposed  impac t  a rea  and  t he i r  dens  and  bu r row

sys tems  a re  i  mpor tan t  t o  ma i  n tenance  o f  t he  i  r  popu  1  a t i  ons  ;  however ,

i t  i s  h i gh l y  un l i ke l y  t ha t  t he re  w i l l  be  any  se r i ous  l ong  t e rm

impac t  c rea ted  by  t he  p roposed  ac t i ons  o f  t h i s  spec i f i c  p ro j ec t .

A f t e r  subs i  dence  occu rs ,  new  bu r rows  w i  I  
' l  

be  bu i  I  t  o r  o l  d  ones

recons t ruc ted .  These  spec ies  a re  w idesp read  and  adap tab le  t o  t he

ac t i  v  i  t i  es  o f  man  .

Sma l I  Mamma ls .  A l t hough  sma ' l  I  mamma ls  do  no t  qua l i f y  i nd i v i dua l1y

as  h i  gh  i  n t e res t  spec i  es ,  t hey  rep resen t  a  s i  gn i  f i  can t  pa r t  o f  t he

ecosys tem.  The  ma io r i t y  a re  he rb i vo res  and  a re  t he  p r ima ry  sou rce
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o f  f ood  f o r  h i she r  t r op i c  1eve1s ,  pa r t i cu l a r l y  r ap to r i a l  b i r ds ,

can i  ds ,  and  f e l  i  ds .  Th i  s  t r op i  c  i  mpo r tance  wa r ran t s  cons i  de ra t i  on .

S i  nce  t h i  s  m i  n i  ng  p ro i ec t  on l  y  i  nvo ' l  ves  t he  expans ion  o f  an  ongo i  ng

ope ra t i on ,  t he re  w i ' l  
' l  

be  l ' i  t t l e  hab i t a t  Joss  due  t o  cons t ruc t i on

and  ope ra t i on  o f  add i t i ona l  su r f ace  f ac i l i t i e s . The  re fo  re  ,

subs i  dence  and  i  t s  ' impac t  on  unde rg round  bu r row  sys tems  i  s  t he

p r i  ma ry  conce rn .  The  po ten t i  a l  ex i  s t s  f  o r  cav ' i  ng  i  n  bu r rows  and  / o r

chang ing  bu r row  con t i nu i t y  due  t o  f r ac tu r i ng  o f  t he  s t r a ta .

A l t hough  t h i s  wou ld  t empora r i  i y  a j t e r  t he  popu la t i on  dens i t y  and

age  s t r uc tu re ,  r ecove ry  wou l  d  be  i  mm ' i  nen t  and  rap i  d  s i  nce  t he

b reed ing  popu la t i on  con t i guous  and  w i t h ' i  n  t he  l oca l i zed  a rea  o f

impac t  wou ld  no t  be  l os t .  Add i t i ona l ' l  y ,  t he  popu la t i on  dens i t i es

a re  more  t han  adequa te  t o  supp l y  t he  l im i t ed  number  o f  p reda to r s

p resen t ,  pa r t i  cu l  a r1  y  r ap to r i  a1  b i  r ds ,  t ha t  u t i  I  i ze  t he  resou rce .

10.4 .2 .2  B i rds

The  g rea tes t  i  mpac t  on  b i  r ds  w i  I  I  occu r  a t  t he  M i  ne  S i  t e  a rea .

However ,  because  o f  t he  vas t  a rea  o f  t h i  s  same hab i  t a t  t ype  i  n

Emery  Coun ty  and  t he  s ta tus  o f  t he  b i r ds  i nvo l ved ,  f , o  se r i ous

impac t s  a re  an t ' i  c i pa ted .  S ince  t he  h i gh  e l ev  s i t es  i nc ]  uded  i n  t he

Pe rm i  t  a rea  w i  I  I  be  essen t i  a l  
' l  y  und i  s t u rbed ,  F l o  I  as t i  ng  impac t s  a re

expec ted .
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10 .4 .2 .2  Amph ib i ans

Because  o f  t he  w ide  d i s t r i bu t i on  pa t t e rn  o f  t he  s i x  amph ib ' i  an

spec ies  t ha t  m igh t  i nhab i t  t he  m ine  pe rm i t  a rea ,  i t  i s  doub t f u l

t ha t  p roposed  ac t i on  wou ld  se r i ous l y  impac t  t he  who le  popu ' l  a t i on .

10 .4 .2 .3  Rep t i l es

The  rep t i  I  es  t ha t  i  nhab ' i  t  t he  a rea  unde r  d i  s cuss i  on  a re  a l  so  f  ound

in  many  s im i l a r  hab i t a t s ;  t he re fo re  t he  p roposed  ac t i on  wou ld  no t

se r i ous l y  ' i  mpac t  t he  rep t i l i an  popu la t i ons .  f f  a  denn ing  s i t e  f o r

any  rep t i  I e  spec ies  we re  d i scove red  du l i ng  t he  cons t ruc t i on  o f  t he

m i  ne  o r  po r t a l  s ,  i  t  shou l  d  be  p rese rved  un t ' i  I  p rope r  p rocedu res  t o

move  t he  den  s i t e  t o  a  new  l oca t i  on  we re  ' imp lemen ted  by  t he  p rope r

UDWR pe rsonne l  .  Th i  s  i  s  r e l  a t i  ve ]  y  easy  t o  do  and  shou l  d  cause

I  i  t t l  e  conce rn  .

1  O.  5  MITIGATION AND MANAGEMENT PLANS

t ' ' l i t i ga t i on  o f  m in i ng  impac t s  on  and  managemen t  o f  w i ' l  d l i f e  a re

usua l  1  y  cons i  de red  and  t he  p1  ans  f o r  imp l  emen ta t i on  p r i  o r  t o  any

pe r tu rba t i on .  These  ac t i ons  o f t en  f o l  l ow  one  o f  t h ree  gene ra l

fo rms :

Des ' i  gn  o f  f ac i l i t i e s  and  access  o r  t r anspo r ta t i on  modes  t o

mi  n  i  mi  ze ' i  mpacts

a .
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b .

c .

i t i e s  t c l  m in im i ze

Enhancemen t  o f  w i l d ' l  i f e  hab i t a t  bo th  i n  t he  v i c i n i t y  o f  and

away  f  o rm the  m i  ne  i  n  o rde r  t o  m i  t ' i  ga te  I  osses  tha t  may  occu r .

S ince  no  impac t  t o  t he  pe renn ia l  wa te r s  o f  t he  pe rm i t  a rea  i s

expec ted  i n  t he  f o reseeabJe  f u tu re  due  t o  t he  s t r eam bu f f e r  zones

and  runo f f  con t ro l  measu res - ,  no  spec ia l  m j t i ga t i on  p l an  conce rn ' i  ng

Bea r  o r  T ra i  I  C reek  i  s  p resen ted  he re .  Bo th  c reeks  we re  mon  i  t o red

fo r  wa te r  qua l i t y  cond i t i on  w i t h  mon th l y  samp l i ng  i n  o rde r  t o

acqu i re  a  base l i ne  desc r i  p t i on  o f  t he  resou rce ,  Th i s  base ' l  i ne

p rov ides  a  so l i d  g round  f o r  f u tu re  impac t  ana ' l  y s ' i  s  and  m i t i ga t i on

p lann ing  i f  t he  need  a r i ses .

I n  new  m ine  ope ra t i ons  i t  i s  easy  t o  sugges t ,  p rov ide  and

i  mp l  emen t  m i  t i  ga t i  ve  and  managemen t  measures ,  bu t  i  n  t he  case  o f

t he  Bea r  Canyon  M ine ,  wh i ch  i s  aJ ready  i n  ope ra t i on  p recons t ruc t i on

des ign  and  assoc ia ted  m i t i ga t i on  and  managemen t  does  no t  app ' l  y .

The  t e r res t r i  a l  w i  
' l  

d1  i  f  e  i  nhab ' i  t i  ng  and  u t i  I  i  z i  ng  t he  a rea  o f

conce rn  a re  accus tomed  to  the  p resen t  f ac i ' l  i t i es  and  have  ad jus ted

the i r  behav io r ,  i nc l ud ing  m ig ra t i on  pa t t e rns ,  so  t ha t  change  wou ld

be  o f  mo re  impac t  t han  wou ld  re ta i n i ng  t he  s ta tus  guo .

Cons t ruc t i on  and  ope ra t i on  o f  t he  sca lehouse ,  s t ockp i  l e  a rea

and  road  cou ' l  d  po ten t i  a l ' l  y  d i  s t u rb  w i  I  d l  i  f e .  To  m i  n im i  ze  hab i  t a t

Ope  ra t ' i  on  o f  t he  m i  ne  and

i  mpact

assoc  i  a ted  fac  i  l
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d i  s t u rbance  and  l oss ,  su r f ace  ac t i v ' i  t y  w i  11  be  kep t  t o  a  m in .

The  m ine  ac t i v i t i e s  w i l l  t ake  i n to  cons ide ra t i on  po ten t i a l

con f l  i  c t  w i  t h  dee r  and  e l  k  r ep roduc t i  ve  ac t i  v i  t y  and  any  sma l  l

ac reage  i nvo l ved  w i l l  be  res to red  as  qu i ck l y  as  poss ib ' l  e  by

red i  s t r i  bu t , i  on  o f  t opso i  1  w ' i  t h i  n  t he  d i  s t u rbed  a rea ,  w i  t h  immed i  a te

reseed i  ng  and  rep l  an t i  ng  o f  na t i  ve  seeds  and  vege ta t i  on .  Because

o f  t he  sma l l  s i ze  o f  t he  a rea ,  na tu ra l  r eseed ing  w i ' l  I  a l so  occu r

f  r o rn  t he  su r round i  ng  a rea .  -  The  se ra l  s t age  hab i  t a t  c rea ted  w i  i  I

be  bene f  i c i a l  t o  dee r ,  who  read i l y  u t i ' l  i ze  se ra i  s t ages  o f  m i xed

con  i  f e r -aspen  f o res t .

The  ba l l pa rk  t opso i l  p i i e  ex tens ion  a rea  i s  w i t h i n  mu le  dee r

w i  n te r i  ng  range .  The  a rea  w i  I  I  be  reseeded  and  revege ta ted  w i  t h

na t i ve  spec ies  t ha t  a re  p roven  f o r  t he i r  va l ue  as  w in te r  b rowse  f o r

mu le  dee r  and  as  a  b i r d  hab i t a t .  The  mos t  success fu l  me thods  known

to  managemen t  agenc ' i  es  w i  I  I  be  used .  Care  w i  I  
' l  

be  taken  to  con t ro l

de t r imen ta ' l  w i  I  d l  i  f e  use  wh i  
' l e  

t he  a rea  i  s  s t ab i  I  ' i  z i  ng .

Cons t ruc t i  on  o f  t he  M i  ne  S i  t e  and  Hau l  Road  a re  sou rces  o f

d ' i  s t u rbance .  Hab i  t a t  wou l  d  be  I  os t  t empo ra r i  1y  du r i  ng  cons t ruc t i on

and  pe rmanen t l y  whe re  t he  m ine  i s  l oca ted .  S ince  t h i s  i s  i n  a

w i  n te r i  ng  a rea  the  same commun i  t y  rees tab l  i  sh i  ng  and  augmen t i  ng

techn i  ques  wou l  d  be  used .  The  t e r ra i  n  i  s  such  t ha t  es tab l  i  shed

t ra i  I  s  do  no t  ex  i  s t .
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L i t t l e  r i pa r i an  hab i t a t s  ex i s t  w i t h i n  t he  a rea ,  t he re  w i l l  be
' l  

i t t l e  impac t  by  t he  p roposed  ac t i on .  A l l  wa te r  i s  i n t e rm i t t en t

bu t  s i nce  wa te r  i s  such  a  I  im i t i ng  resou rce  t o  game  an ima l s ,  ca re

w i l l  be  t aken  t o  p reven t  d i s t u rbance ,  e ros ion ,  o r  coa l  depos i t i on

in  t he  ephemera l  channe l s .  Roads  w i ' l  I  be  rou ted  o r  accep tabJe

c ross ' i  ngs  bu ' i  I  t  t o  avo i  d  d i  s t u rbance  o r  e ros ion .  Coa l  w i  I  I  be

we t ted  to  p  reven t  b ' l  ow  i  n  g  i  f  necessa  r y  ,

As  de te rm ined . i n  consu l t a t i on  w i t h  UDWR,  a l l  haza rds

assoc ia ted  w i t h  t he  expans ion  and  m i  ne  ope ra t i on  w i l l  be  cove red ,

bu f f e red  o r  f enced  t o  p reven t  damage  t o  w i l d l i f e  o f  conce rn .

S i  nce  t he re  a re  c ruc i  a l  c r i  t i  ca l  pe r i ods  i  n  t he  I  i  f e  h i  s t o r y

o f  h i gh  ' i  n t e res t  spec ies  such  as  mu le  dee r  and  e l k ,  t he  app ' l  i can t

w i  I  I  commun ica te  such  to  the i  r  emp ' l  oyees  who  w i  I  I  be  admon ished  to

avo id  a l l  unnecessa ry  d i s t u rbance  and  ha rassmen t  o f  w i l d l i f e

spec ' i es '  I n  add ' i  t i on ,  d l 1  emp loyees  w i l l  be  requ i red  t o  v i ew  the

f i lm  "Coa l  M in i ng  and  W i l d l i f e " :  as  a  t oo l  t o  educa te  t he  m ine

pe rsonne l  on  t he i  r  r o l  e  i  n  sa fegua rd i  ng  U tah ' s  w i  I  d l  i  f e .

I n  any  s i t ua t i on  no t  p rev ious l y  men t i oned  whe re  w i ' l  d l i f e

hab i t a t s  a re  d i s t u rbed  by  t h i s  p roposed  ac t i on ,  r ec l ama t i on  w i l l

be  imp lemen ted  by  t he  bes t  ava i l ab le  me thods  and  ag reeab le  t o  UDWR

and  the  app rop r i  a te  managemen t  agenc i  es .  The  o l  d  r oad  up  Bea r

Creek  i s  an  examp le  o f  m i t i ga t ' i  on  wh i ch  was  comp le ted  by  Oc tobe r ,

1984 .
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10 .5 .1 Wi l d l i f e  M i t i qa t i on

Co-Op ,  i  n  o rde r  t o  m i  t i  ga te  t he  I  oss  o f  app rox i  ma te l  y  1  0  ac res  o f

Mu le  dee r  w in te r  r ange  i n  assoc ia t i on  w i t h  t he  cons t ruc t i on  o f  t he

Bea r  Canyon  M ine ,  has  ag reed  t o  t he  f o l l ow ing  cou rse  o f  ac t i on  w i t h

UDWR :

The  rec l  ama t i  on  o f  a  ma jo r  po r t i  on  o f  t he  abandoned  Bea r

Canyon  coun ty  r oad  app rox ima te l y  2  ac res  ( comp le ted  Fa l  l

1984 ) .

Con temporaneous  rec ' l  ama t i  on  o f  po r t i  ons  o f  Bear  Canyon  pe rm i  t

a rea  t opso i  1  s tockp i  1es ,  down  s ' l  opes ,  power  I  i  ne  co r r i  do r ,

e t c .  App rox ima te l y  3 .2  ac res  ( s ta r t ed  Fa l l  1983 ,  comp le t i on

Fa l ' l  1985 ) .

c . Enhancemen t  o f  Bea r  c reek  o f f  pe rm i  t .  Th i  s  wo rk  was

accomp l  i  shed  i  n  1  986  and  cons t i  t u ted  the  enhancemen t  o f

app rox ima te l y  7  ac res  o f  s t r eam channe l .  The  wo rk  i nvo l ved

the  i ns ta l  l a t i on  o f  ve ' l  oc i t y  d i ss i pa te r s ,  p l an t i ng  o f  w ' i  11ows ,

and  compa t i  b l  e  w i  I  d l  i  f e  b rowse  spec i  es  i  n  t he  s t ream channe l  .

I n  add i t i on ,  Co -Op  has  ag reed  t ha t  i n  t he  even t  t ha t

esca rpmen t  f a i  1  u re  due  to  subs i  dence  i  mpac ts  any  rap to r  nes ts

w i  t h i  n  t he  pe rm i  t  a rea ,  t ha t  Co -Op  w i  I  I  no t i  f  y  UD t tR  and  t he  U .  S .

F i sh  and  W i l d ]  i f e  Se rv i ce  and  t ake  wha teve r  ac t i on  i s  r ecommended

b .

o
' :
. - . t j
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i  n  o rde r  t o  m i  t i  ga te  such  ' l o ss .  
A t  t h i  s  t i  me  no  rap to r  nes t  a re

a t  r i s k  due  t o  t he ' i  r  absence  f r oh  a l l  a reas  o f  po ten t i a l  impac t .

Rap to r  nes t s  w i  1  I  be  sa fegua rded  f r om subs i  dence  by  ma i  n ta i  n i  ng  a

m in  o f  a  1OO '  ba r r i e r  t o  t he  ou t c rop .

UDWR au tho r i t i e s  w i l l  be  consu l t ed ,  i n  t he  even t  a  need  f o r

pes t i  c  i  des  becomes  necessa ry  to  con t ro l  roden ts  o r  i  nsec ts  du  r  i  ng

rec l  ama t i  on .  No  con t ro l  measu res  w i  l  l  be  used  w i  t hou t  p r i  o r

app rova l  by  a l  I  pa r t i  es  conce rned .

10 .5 .2 St ream Buf fer  Zone

Cur ren t  su r f ace  f ac ' i  l i t i e s  a re  i n  t he  uppe r  r eaches  o f  t he  Bea r

Creek  d ra i  nage ,  wh i  ch  i  s  a  t r i  bu ta r y  o f  Hun t i  ng ton  C reek  d ra i  nage .

App rop r i  a te  sed i  men ta t i  on  ponds  have  been  cons t ruc ted .  Th i  s

coup led  w i t h  coa l  p i  l e  d ra i nage  d i t ches ,  c l ea r  wa te r  d i ve rs i on ,

wa te r  ba rs  ,  and  w i  nd  e ros ' i on  con t roJ  measu res  w i  t h i  n  t he  pe rm i  t

a rea  d  i  s tu rbed  a reas ,  w i  1  1  assu re  p ro tec t i  on  f  rom m i  n ' i  ng  ' i  mpac t  o f

aqua t i c  r esou rces  f a r  downs t ream f rom the  m ine .  Thus ,  no  aqua t i c

b i o l og i  ca ]  commun i  t y  de te rm i  na t i ons  have  been  made  re l  a t i ve  t o

su r f ace  ac t i v i t i e s .  S t ream bu f f e r  zones  a re  es tab ' l  i shed  aJong  Bea r

Creek  as  de te rm i  ned  by  DOGM to  - i  nsu re  p ro tec t i  on  o f  t he  s t ream

channe l .  S t ream bu f f e r  zone  s i gns  a re  i n  p l ace  a t  app rox ima te l y

2OO foo t  i n t e r va l s  a l ong  Bea r  C reek .
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1  0 .6  F ISH  AND WILDL IFE  MONITORING

Bear  C reek  does  no t  wa r ran t  a  b i o l og i ca i  o r  hab i t a t  mon i t o r i ng

e f  f o r t  s i  nce  ' i  t  i  s  na tu ra i  1y  o f  poo r  qua l  i  t y .  Wa te r -  qua l  i  t y  w1  1  
' l

be  mon i  to  red as out ' l  i  ned i  n  Chapte r  7  .

T ra i l  C reek  i s  a  marg ina l  qua ' l  ' i  t y  s t r eam and  a  base l i ne

desc r i  p t i  on  o f  i  t ' s  qua l  i  t y  has  been  made  and  reco rded .  Da ta

co l  I  ec ted  w ' i  j  I  be  co r re l  a ted  w i  t h  wa te r  qua l  i  t y  and  hyd ro l  ogy

measu remen ts  d i scussed  i n  Chap te r  7 .  I f  subs idence  shou ld  become

ev i  den t  ' i  n  t he  d ra ' i  nage  a rea  t ha t  con t r i  bu tes  t o  Bea r  C reek ,  o r

T ra i  
' l  

C reek  mon  i  t o r i  ng  o f  aqua t i  c  mac ro i  nve r teb ra tes  and  hab i  t a t

changes  w i  l 1  be  i ns ta ted  us ing  app roved  me thodo logy  t o  co ' l  l e c t  da ta

as the base f  or  i  mpact  eva ' l  uat  i  on .

Co -Op  has  mon i t o red  a1  I  ex i s t i ng  power  t r ansm iss ion  
' l  

i nes  i n

o rde r  t o  de te rm ine  use  by  rap to r s .  No  use  was  obse rved ,  Co -Op  w i l l

t ake  a l l  necessa ry  measu res  t o  ensu re  t he  po les  and /o r  s t r uc tu res

a re  sa f  e .  A ]  1  new po l  es  and  power  t ransmi  ss i  on  f  ac ' i  I  i  t i  es  w i  I  1  be

cons t ruc ted  to  be  rap to r  p ro tec ted .  I n  Ap r i  I  1  988  DOGM consen ted

to  a l Jow  suspens ion  o f  r ap to r  su rveys  un less  new  d i s tu rbances

war ran t  a  c ' l ea rance  su rvey  (Append i x  l 0 -D ) .
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-1  957  a .  A  t axonomic  and  d i s t r i  bu t i ona ]  ,  s t udv  o f  t he  wgs te rn
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o f  U tah ,  GF  Bas in  Na t .  Zg  (e -+ ) :  g7 -135 .

Tanne r ,  W i lme r  w . ,  F i she rn  D .L . ,  and  W i l l i s ,  T ,L . ,  1971 ,  No tes  on
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' l  
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Genera l  w i l d l i f e  Resou rce  rn fo rma t i on -A l l  Spec ies  o f
Ve r teb ra te  w i  l d l  i f e

The  m ine  p l an  a rea  encompasses  a  po r t i on  o f  t he  Wasa tch  P la teau  i n
Emery  Coun ty ,  U tah .  Th i s  a rea  d ra i ns  i n t o  t he  Hun t ' i  ng ton  C reek  and
on to  t he  San  Ra fae l  R ' i ve r ,  wh i ch  f l ows  i n to  t he  Green  R i ve r  and
u l t ima te l y  i n t o  t he  Co lo rado  R i ve r  a t  a  po in t  ups t ream f rom Lake
Powe l l .  Gene ra l  1y  speak ' i  ng ,  t he  Wasa tch  P la teau  i s  encompassed  by
co ld  dese r t  (Canad ian ,  Hudson ian  and  A lp i ne  l i f e  zones ) ,  submon tane
(T rans i t i on  I  i f e  zone )  and  moun ta in  (Canad ian ,  Hudson ian  and  A ' l  p i ne
l i f e  zones  eco iog i ca l  assoc ia t i ons .  These  

' l  ' i  f e  zones  cou ld  be
inhab i t ed  on  occas ion  and  du r i ng  d i f f e ren t  seasons  o f  t he  y r  by
abou t  364  spec ' i  es  o f  ve r t eb ra te  w i  l d ' l  i f e - - 14  f  i sh  spec ies ,  6
amph ib i an  spec ies ,  1g  rep t i I e  spec ies ,  Z4z  b i r d  spec ies  and  g4
mamma l  spec i  es .  I t  ' i  s  i  n t e res t i  ng  t o  noLe  t ha t  83  pe rcen t  o f  t hese
spec i  es  a re  p ro tec ted .

The  m ' i  ne  p l an  a rea  i t se l f  i s  r ep resen ted  by  t he  T rans i t i on  and
Canad ian  l i f e  zones  and  p rov ides  hab i t a t  f o r  app rox ima t , e l y  239
spec ies  o f  w i  l d l  i f e - - 5  f i sh  spec ies ,  6  amph ib i an  spec ies ,  17
rep t i l e  spec ies ,  136  b i r d  spec ies  and  75  mamma l  spec ies .
F i f t y -e i gh t  o f  t hese  a re  o f  h i gh  i n te res t  t o  t he  S ta te  o f  U tah .

The  D i  v i  s i  on  Pub l  i  ca t i  on  No .  78 -  1  6  "  Spec i  es  L i  s t  o f  Ve r teb ra te
Wi l d l ' i  f e  t ha t  I nhab i t ,  Sou theas te rn  U tah "  i den t i f i e s  t hose  spec ies
hav ' i  ng  po ten t i  a l  t o  i  nhab i  t  t he  reg i  on  as  we l  I  as  t hose  i  nhab i  t i  ng
the  env i  r ons  o f  t he  m i  ne  pJ  an  a rea .  I t  a1  so  i  den t i  f i  es  wh i  ch
spec ies  a re  cons ide red  t o  be  o f  h i gh  i n te res t  f o r  t he  hab i t a t s  and
I  oca l  a rea  rep resen ted .

H igh  i n te res t  w i l d l i f e  a re  de f i ned  as  a l l  game  spec ies ;  any
economi  ca l  I  y  i  mpo r tan t  spec i  es ;  and  any  spec i  es  o f  spec i  a1
aes the t i c ,  s c i en t i f  i c  o r  educa t i ona l  s i gn ' i  f  i cance .  Th i s  de f  i n i t i on
wou ld  i nc l ude  a l l  f ede ra l l y  l i s t ed ,  t h rea tened  and  endange red
spec ies  o f  w i l d l i f e .

A  rank ing  and  d i sp lay  o f  w i l d l i f e  hab i t a t s  and  use  a reas  re l a t i ve
to  h i gh  i n te res t  spec ies  o f  ve r t eb ra te  w i  l d l  i f e  has  been  deve ' l oped
(Tab le  1  and  23 ) .  C r i t i ca l  w i l d l i f e  use  a reas  f o l l owed  i n
respec t ' i ve  i  mpo r tance  by  h i  Sh -p r i  o r i  t y  ,  subs tan t i  a l  va l  ue  and
I  im i t ed  va ' l  ue  w i ' l  d l  i f e  use  a reas  requ i  r e  va r i ous  l eve l s  o f
p ro tec t i on  f r om man ' s  ac t i v i t i e s  and  deve ' l  opmen ts .  W i l d l i f e
hab i  t a t s  and  use  a reas  a re  ranked  as  be i  ng  o f  c r i  t i  ca l  o r
h i  Sh -p r i  o r i  t y  va l  ue  t o  w i  

' l  
d l  i  f  e  shou l  d  be  p ro tec ted  f  r om su r f  ace

d i  s t u rbance ,  subs i  dence  i  mpac t s  and  human  o r  i  ndus t r i  a l

3Tab les  re fe renced  i n  t h i s  Append i x  can  be  f ound  i n  Append i x .
1  0 -c
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d i  s tu rbance  '  Th i  s  can  be  accomp I  i  shed  th rough  deve i  opmen t  and
imp lemen ta t i on  o f  a  w i l d l i f e  p l a r l  .

C r i t i ca l  w i  l d l  i f e  use  a reas  a re  " sens i t ' i  ve  use  a reas "  necessa ry  t o
sus ta i n  t he  ex i s t ence  and  pe rpe tua t i on  o f  one  o r  r no re  spec ies  o f
w i  l d l  i f e  du r i ng  c ruc ia l  pe r i ods  i n  t he i  r  I  i f e  cyc l es .  These  a reas
a re  res t r i c t ed  i n  a rea  and  I  i e  w i t h i n  h i sh -p r i o r i t y  w i  l d l ' i  f e  use
a reas .  A l l  s t r eam sec t i ons ,  r ese rvo i r s ,  l akes  and  ponds  i den t i f i ed
by  U tah  D i v i s i on  o f  VJ i  1d ' l  i f e  Resou rces  as  C lass  1  o r  Z  a re
c ' l  ass i f  i ed  as  be ing  c r i  t i ca l  .  B i o ' l  og i ca l  i n t r i cac ies  d i c t a te  t ha t
s i gn i f i can t  d i s t u rbances  canno t  be  t o l e ra ted  by  t he  rnembers  o f  an
eco log i ca l  assemb lage  C In  c r i t i ca ' l  s i t es .  P ro fess iona l  op ' i  n i on  i s
t ha t  d i s t u rbance  t o  c r i t i ca l  use  a reas  o r  hab i t a t s  w i  I  I  r esu l t  i n
i r r eve rs i b l e  changes  i n  spec ies  compos i t i on  and /o r  b i o l og i ca l
p roduc t i  v i  t y  o f  an  a rea .

H igh -p r i o r i t y  w i  l d l  i f e  use  a reas  a re  "  i n t ens i ve  use  a reas "  f o r  one
o r  mo re  spec ies  o f  w i l d l i f e .  " I n tens ' i  ve  use  a reas "  a re  no t
res t r i c t ed  i n  a rea  and  i n  con junc t i on  w i t h  I  im i t ed  va lue  use  a reas
fo rm  the  subs tan t i a l  va l ue  d ' i  s t r i bu t i on  f o r  a  w i l d l i f e  spec ies .
A l  1  s t r eam sec t i  ons ,  r ese rvo i  r s ,  I  akes  and  ponds  i  den t i  f i  ed  by  U tah
D iv i s i on  o f  W i l d l ' i  f e  Resou rces  as  C lass  3  a re  c l ass i f i ed  as  be ing
o f  h i gh -p r i  o r i t y .  I n  add i t i on ,  w i  l d l  i f e  use  a reas  whe re  su r f ace
d i s tu rbance  o r  unde rg round  ac t i v i t i e s  may  resu l t  i n  subs ' i  dence  t ha t
couJ  d  i  n t e r rup t  unde rg round  aqu i  f e r s  and  resu l  t  i  n  a  po ten t i  a l  f o r
Joca l  l oss  o f  g round  wa te r  and  dec reased  f l ows  i n  seeps  and  sp r i ngs
shou ld  be  cons ide red  as  be ing  o f  h i gh -p r i o r i t y  t o  w i  l d ' l  i f e .

Subs tan t i  a l  va l  ue  w i  ' l  d ' l  i  f  e  use  a reas  a re  "ex ' i  s tence  a reas "  f o r  one
o r  mo re  spec ies  o f  w i l d l i f e .  "Ex i s tence  a reas "  r ep resen t  a  he rd
o r  popu l  a t i  on  d i  s t r i  bu t i  on  and  a re  f o rmed  by  t he  merg i  ng  o f
h i gh -p r i o r i t y  and  l im i t ed  va lue  w i l d l i f e  use  a reas  f o r  a  Jpec ies .
A ' l  1  s t r eam sec t i ons ,  F€se rvo ' i  r s ,  l akes  and  ponds  i den t i f i ed  by  U tah
D iv i s i on  Resou rces  as  C lass  4  a re  c l ass i f i ed  as  be inS  o f
subs tan t i  a l  va l  ue .

L im i t ed  va lue  w i l d l i f e  use  a reas  a re  "occas iona l  use  a reas "  f o r  one
o r  mo re  spec ies  o f  w i l d l i f e .  "Occas iona l  use  a reas "  a re  pa r t  o f
t he  subs tan t i  a l  va l  ue  w i  I  d ' l  i  f e  use  a rea  f  o r  a  spec i  es .  A1  I  s t r eam
sec t i ons ,  r ese rvo i r s ,  l akes  and  ponds  i den t i f i ed  by  U tah  D i v i s ' i  on
o f  W i ' l  d1  i f e  Resou rces  as  C lass  5  o r  6  a re  c l ass i f i ed  as  be ing  o f
I  i  m i  t ed  va l  ue .

MAPP I  NG

VEGETATION AND WILDL IFE HABITATS

I t  i s  r ecommended  t ha t  t he  Company ' s  p r ima ry  e f f o r t  be  p i aced  on
iden t i f y i ng  spec ' i  es  o f  vege ta t i on  i n  each  w i l d ' l  i f e  hab i t a t  w i t h i n
the  va r i ous  w i ' l  d ' l  i f e  use  a reas  f o r  pu rposes  o f  r ec l ama t i on .  The
D iv i s ' i  on  does  no t  have  s i t e  spec i f i c  i n f o rma t i on  re l a t i ve  t o
vege ta t i on  t ypes  a t  t he  m ine  p l an  a rea .  Howeve r ,  t he re  a re  n i ne
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wi l d l i f e  hab i t a t s  p resen t - - r i pa r i an  o r  we t l and  t ypes ,  c l i f f s  and
ta1  1us ,  

" ag -eb rush ,  
p i n i on - j un ipe r .  f o res t ,  sh rub ' l  and ,  dspen  f o res t ,

ponde rosa  f o res t ,  Fd rk  I  and  and  sp ruce - f  i  r  f o res t .  The  Company
shou l  d  i  den t i  f y  each  o f  t hese  hab i  t a t  assoc i  a t i ons  on  app rop r i  a te i  y
sca l  ed  maps .

I t  ' i  s  be l ' i  eved  t ha t  i f  sa t i s f ac to r y  r ec l ama t i on  i s  ach ' i  eved  and
man ' s  d ' i  s t u rbance  does  no t  con t i nue  o r  become  a  f ac to r ,  t ha t  mos t
spec ies  o f  w i  l d l  i f e  d i sp ' l  aced  f  r om the  m i  ne  p1  an  a rea  w i  I  I  r e tu rn .
W i  t hou t  doub t ,  t he  key  t o  success  f o r  enhanc ' i  ng  o r  r es to r i  ng
w i l d l ands  w i l l  be  deve lopmen t  o f  hab i t a t s  so  t ha t  t he  pos t -m in i ng
cond i t i on  as  compared  t o  t he  p rem in ing  cond i t i on  w i  l ' l  have  s im i  l a r
spec i  es ,  f r equency  and  d i  s t r i  bu t i  on  o f  pe rmanen t  p1  an t s  i  n  each
vege ta t i ve  t ype  t h i s  w i  I  I  a l  l ow  f o r  na tu ra l  p l an t  success ion .
Add  i  t i  ona l  I  y  ,  o t he r  hab i  t a t  f ea tu res  t ha t  r ep resen t  t he  va r i  ous
l i f e  r equ i remen ts  f o r  Joca l  w i l d l i f e  mus t  be  p rov ided .

WILDL IFE  USE AREAS

There  a re  maps  ava i  I  ab l  e  f o r  you  t o  copy  a t  ou r  Sou theas te rn
Reg i  ona l  O f f i  ce  i  n  P r i  ce ,  U tah ,  t ha t  d i  sp l  ay  h i  gh  va l  ue  use  a reas
fo r  h i sh  i n te res t  w i  l d l  i f e  on  o r  ad jacen t  t o  t he  m ine  p l an  a reas .
Th i s  d i sp lay  i nc l udes  s t r eam sec t i ons  and  bod ies  o f  wa te r ,  i f  Bhy ,
u t i l i zed  by  h ' i  Sh  i n te res t  f i sh  spec ' i  es .  A l so  d i sp layed  a re  known
seeps ,  sp r i ngs ,  we t ' l  ands ,  and  r i pa r i  an  zones .  A l ' l  ve r t eb ra te
spec ies  o f  h i  gh  i  n t e res t  w i  l d l  i f e  and  t he i  r  d i s t , r i  bu t i ons  a re
d i scussed  i n  t he  f o l l ow ing  na r ra t i ve .

WATER

Due  to  demands  o f  s t a te  and  f  ede ra l  coa l  m i  n ' i  ng  regu l  a t i ons ,  t he
company  w i l l  p robab l y  be  requ i red  t o  i den t i f y  and  app rop r i a te ' l  y
mon i t o r  a l l  su r f ace  wa te rs  f o r  po ten t i a l  impac t s  f r om subs idence .
Th i s  i n f o rma t i on  shou ld  be  co r re l a ted  w i t h  t he  w i  1d ]  i f e  use  a rea
i  n fo rma t i  on  due  to  the  va l  ue  o f  wa te r  t o  w i  I  d  I  i  f e .

F ISH  AND WILDL IFE  INVENTORY

AQUATIC USE AREAS

MACROPHYTES

From a  pos i t i on  o f  t he  aqua t i c  w i l d l ' i  f e  r esou rce  i t  i s  be l i eved
tha t  t he re  i  s  no  p rac t i  ca l  i  t y  f o r  i  n fo rma t i  on  re l  a t i  ve  to
mac rophy tes  t o  be  add ressed  by  t he  m ine  pe rm i t  app l i ca t i on ;  such
in fo rma t i on  i s  no t  gene ra l l y  ava . i  

' l  
ab l e .

MACROI NV ERT EBRAT ES

The  resu l t s  f r om s tud ies  o f  mac ro inve r t eb ra tes  may  be  requ i red  f o r
pu rposes  o f  de te rm in ing  need  f o r  s t r eam bu f f e r  zones  (UUC 817 .57 )
i n  s t r eam sec t i ons  suppo r t i ng  b i o l og i ca l  commun i t i es .  S ince. , '
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h i s to r i c  impac t s
Hun t i  ng ton  C reek
mac ro ' i  nve r te  b  ra tes
o r  o the r  p reda to r s
p resented .

f r om th i  s  m i  ne ' s  ope ra t i  on  have  i  mpac ted
and T ra  i  l .  C reek data  re  I  a t  i  ve  to

as  a  po l  l u t i on  i ndex  o r  a  f o rage  base  f o r  f i shes
dependen t  upon  the  aqua t i  c  resou rce  need  be

No te ,  impac t  avo idance  p rocedu res  t ha t  wou ld  p ro tec t  t he  i n teg r i t y
o f  t he  aqua t i  c  resou rce  need  to  be  i  nc l  uded  w i  t h  t he  m i  ne  pe rm ' i  t
app  I  i  ca t i  on  , O f  impo r tance  wou ' l  d  be  f ac i f  i t y  des igns  and
ope ra t i ona l  p l ans  t ha t  w i l l  p rec l ude  f u r t he r  impac t s  on  bo th
s t reams  and  ' i  den t ' i  f  i  ca t i  on  o f  p rocedures  tha t  w i  I  I  be  u t i  I  i  zed  to
keep  any  f o rm  o f  coa l  sed imen ts  o r  o the r  po l l u t i on  f r om en te r i ng
T ra ' i  I  C reek  and  Hun t i  ng ton  C reek .  Snow remova l  i  s  a  s i  gn ' i  f  i  can t
con t r i bu t i on  o f  sed imen ts  t o  l oca ' l  r i ve ra i n  sys tems .  Depos i t i on
o f  coa l  pa r t i  c l  es  ' i  n  t he  aqua t i  c  sys tem cou l  d  have  a  va r i  e t y  o f
nega t i ve  ' impac t s  on  i nve r t eb ra te  and  f i sh  popu la t i ons .

The  resu l  t s  f r om 1  ong - te rm  s tud i  es  o f  mac ro i  nve r t eb ra tes  i  n
Hun t i ng ton  C reek  and  T ra i  I  C reek  wou ld  be  o f  va lue  f o r  t he  Company
to  demons t  ra te  when  i  mpac ts  tha t  resu  I  t ed  f  rom accumu I  a t - i  ons  o f
coa I  and o the r  sed ' i  ments  i  n  each c  reek have ceased .  Othe r
sed imen ts  have  resu l t ed  f r om enc roachmen t  o f  t he  road  upon  T ra i l
C reek .  These  accumu l  a t i  ons  o f  sed imen ts  w ' i  I  I  1  i  ke ' l  y  con t ' i  nue  un t i ' l
coa l  pa r t i  c l  es  cease  t o  en te r  e i  t he r  c reek  and  t he  enc roachmen t
p rob ' l  ems e I  evated .

S tud i  es  re l  a t i  ve  t o  mac ro i  nve r t eb ra tes  i  f  des i  r ed  o r  needed ,  mus t
be  conduc ted  by  a  qua l  i  f  i  ed  ,  p r i  va te  consu l  t an t .

F ISH--SPECIES OCCURRENCE AND USE AREAS

Aqua t i  c  hab i  t a t s  assoc i  a ted  w i  t h  t he  m i  ne  p i  an  a rea  suppo r t  t h ree
spec ies  o f  game  and  two  spec ies  o f  nongame  f i sh ;  a l l  o f  wh ' i  ch  a re
p ro tec ted .  O f  t hese  f i sh ,  f ou r  spec ies  have  been  de te rm ined  t o  be
o f  h i gh  ' i  n t e res t  t o  U tah  (Append i x  A  and  re fe rence  D i v i s i on
Pub l  i ca t i on  No .  78 -1  64 )  .

The  ye1  1  ows tone  cu t th roa t  t rou t  i  s  an  i  n t roduced  spec i  es .  I t
annua l  1y  spawns  be tween  ea r l  y  May  and  m i  d - Ju1y .  Mos t  popu ' l  a t i  ons
a re  sus ta i  ned  t h rough  na tu ra l  r ep roduc t i  on ;  ha t ch i  ng  i  s  usua l  1  y
comp le ted  by  m id -Ju1y .

The  ra i  nbow  t r ou t  i  s  an  exo t i  c  spec i  es .  W i  t h i  n  U tah  t he re  a re
seve ra l  d i  f  f  e ren t  s t r a i  ns  o f  t h ' i  s  spec ' i es .  Gene ra1  I  y  speak i  ng  t hey
spawn  f r om m id -March  t h rough  June ;  ha t ch ing  i s  no rma l ' l  y  comp le ted
by  l a te  June .  I t  i s  impo r tan t  t o  no te  t ha t  na tu ra l  r ep roduc t ' i on
by  t h i s  spec ies  i s  a lmos t  non -ex i s ten t ,  s i nce  i t  i s  managed  as  a
s tocked  popu la t i on .  Th i s  managemen t  scheme  has  resu l t ed  s i nce

-̂
v: .
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asee  Append i x  10 -C
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t he i r  ca t chab i l ' i  t y  i s  h i ghe r  t han  o the r  t r ou t  and  t he  l i f e
expec tancy  o f  ha tche  r y  f  i  sh  i  s  sho  r t  .

The  b rown  t r ou t  i s  an  exo t i c  spec ies .  I t ' s  spawn ing  pe r i od  beg ' i  ns
as  ea r l  y  as  m i  d -Oc tobe r  and  i  s  no rma l  

' l  y  comp1  e ted  by  I  a te  December ;
ha t ch ing  o f  eggs  beg ins  i n  t he  sp r i ng  and  i s  usua i  1y  comp le ted  by
I  a te  May  .  Mos t  popu  I  a t  i  ons  a  re  sus ta  i  ned  th  rough  na tu  ra  I
r ep roduc t i  on  and  supp l  emen ta l  p l  an t i  ng  o f  f i  nge r l  i  ng  b rown  t r ou t .

The  spawn ing  pe r i od  rep resen ts  a  c ruc ia ]  pe r i od  f o r  ma in tenance  o f
t r ou t  popu l  a t ' i  ons ;  spawn ' i  ng  a reas  a re  ranked  as  be i  ng  o f  c r i  t i  ca l
va l  ue  .  Such  a reas  a re  cha rac te r i  zed  by  c l  ean ,  g rave  I  zones  t ha t
a re  a t  l eas t  s i x  i nches  deep .  These  zones  mus t  a l so  be  cove red  by
a  m in  o f  s i x  i nch  deep  wa te r  f  l ow ing  a t  a  ve loc i t y  o f  no t  

' l  
e ss  t han

on  f  oo t  pe r  second  .  These  phys ' i  ca l  pa rame te rs  a re  necessa ry  f  o r
op t  i  mum spawn  i  ng  success  .

Once  the  cu t th  roa t  o r  r "1  nbow t rou t  have  spawned  the  r  r  eggs
incuba te  i n  t he  reeds  app rox ima te l y  30  t o  50  days - -wa t , e r
t empera tu res  rang i  ng  f r om 45  t o  50  F .  B rown  t r ou t  eggs  i  ncuba te
th roughou t  t he  w in te r  wh i ch  

' l  
as t , s  app rox ' i  ma te l y  100  t o  150

days - -wa te r  t empe ra tu res  rang i  ng  f  r o rn  35  o r  40  F .  Du r i  ng  t h i  s
c ruc i  a l  pe r i  od  wa te r  t empera tu re  a f fec ts  the  ra te  o f  embryon i  c
deve l  op - -  t he  wa rmer  t he  wa te r  t he  more  qu i  ck l  y  i  ncuba t i  on  i  s
comp I  e ted . I t  i  s  a l  so  du r i  ng  t h i  s  pe r i od  t ha t  ongo i  ng
sed imen ta t i on  can  resu l t  i n  su f f oca t i on  o f  t he  eggs .  F l uc tua t i ons
in  s t r eam f l ow  a l so  nega t i ve ' l  y  a f f ec t s  i ncuba t i on ;  whe reve r
p rac t i cab le ,  ma in tenance  o f  a  cons tan t  f l ow  o f  wa te r  du r i ng  t he
spawn i  ng  pe r i od  enhances  rep roduc t i ve  success .

The  mo t t l ed  scu lp i n  i s  a  na t i ve  spec ies .  I t  annua l l y  spawns  i n  t he
sp r i ng  be tween  Feb rua ry  and  May .  A l  1  o f  t he i  r  popu la t i ons  a re
sus ta i  ned  t h rough  na tu ra l  r ep roduc t i on .  The  spawn i  ng  pe r i od
rep resen ts  a  c ruc ia ' l  pe r i od  f o r  ma in tenance  o f  scu ' l  p i n  popu la t i on ;
spawn ing  a reas  (nes t )  a re  ranked  as  be j  ng  o f  c r i t i ca l  va l ue .  Such
a reas  f o r  scu lp i n  a re  cha rac te r i zed  as  a  nes t  scooped  ou t  benea th
a  s tone  o r  o the r  submerged  ob jec t .  Spawn ing  a reas  mus t  have  c1ean ,
g rave l  o r  r ubb le  zones .  Bo th  t he  adu l t  f i sh  a t t end  and  de fend  t he
nes t .  They  a re  known  to  spabJn  i  n  wa te r  t empera tu res  rang i  ng  f  rom
45  t o  48  F .

The  reach  o f  Hun t i ng ton  C reek  ad jacen t  t o  t he  p ro j ec t  a rea  ( s t r eam
sec t i on  3 )  i s  r anked  as  be ' i  ng  o f  h i gh -p r i o r i t y  t o  U tah ' s  co ld  wa te r
f i she ry  managemen t  p rog ram and  i s  a  c l ass  3  f i she ry .  I t  suppo r t s
na tu ra l  r ep roduc t i on  o f  se l  f - sus ta i  n ' i  ng  cu t t h roa t  and  b rown  t r ou t
popu la t i ons .  Occas iona l l y ,  f j nge r l i ng  t r ansp lan t s  o f  bo th  o f  t hese
spec i  es  supp l  emen t  t he  popu l  a t i  on .  The  ma jo r i  t y  o f  t r ou t  ' i  n  t h i  s
s t r eam sec t i on  a re  ha t che ry  p l an ted ,  ca t chab le  s i zed  ra i nbow  t r ou t .
Sec t i  on  3  o f  Hun t i  ng ton  C reek  ' i  s  a l  so  i  nhab i  t ed  by  mo t t l ed  scu l  p i  n
and  moun ta in  sucke r .

A l t hough  t he re  a re  no t  f i sh  i n  T ra i l  C reek ,  i t s  f l ow  o f  wa te r  i s
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o f  g rea t  va lue  f o r  r ep roduc t i ve  success  o f  spawn ing  t r ou t  ' i  n  t he
I  ower  reaches  o f  Hun t i  ng ton  Creek  f  o r  wh ' i  ch  i  t  i  s  a  t r i  bu  Eary
wa te r .  Add i t i ona l  l y ,  d r i f t  o f  mac ro inve r t eb ra tes  f r om th i s  s t r eam
rep resen t  an  impo r tan t  con t r i  bu t i on  o f  f o rage  t o  t r ou t  and  o the r
f i shes  i n  Hun t i ng ton  C reek .

I f  p ro i ec t  ope ra t i ons  a re  p l anned  o f  deve lop  t ha t  wouJd  a1 te r ,
des t roy  o r  d i  s cha rge  po i  I  u t ' i  ng  e f f  I  uen t s  i  n t o  any  pe renn i  a1  wa te rs ,
app rop r i  a te  s ta te  and  f ede ra l  pe rm i  t s ,  a  m i  t i  ga t i  on  p1  an  and
resu ' l  t s  f r om h i sh  j eve l  s t ud ies  o f  t he  sa lmon i s  f i she ry  r esou rce ,
i  f  any  ,  wou  1  d  be  requ  i  r ed  o f  t he  Company  .  Ach ' i  evemen t  o f
m i t ' i  ga t i on  wou ' l  d  demand  de ta i  l ed  s tud ies  o f  s t r eam ve loc i t y
co r re l a ted  t o  f l ow ,  r €F resen ta t i ves  o f  t he  s t r eam channe l  p ro f i  1e ,
g rad ien t ,  Foo l - r i f f l e  r a t i o ,  subs t ra ta  t ypes  i den t i f y i ng  pe rcen t
rep resen ta t i  on  o f  each  t ype  and  su r f ace  wa te r  i  n f o rma t i  on  requ i  r ed
fo r  SMC 779 .18 .

I f  mod i f i ca t i on  o f  t l ows  i s  an t i c i pa ted ,  i n  s t r eam f l ow
requ ' i  r emen ts  mus t  be  cons i  de  red  to  mee t  t he  needs  o f  t he  ex  i  s t  i  ng
f l =he r i es ,  " b i o l og i ca l  commun i t y "  and  ma in tenance  o f  ex i s t i ns
r i pa r i an  o r  we t ' l  and  zones .  Such  base l i ne  i n fo rma t i on  wou ld  a ] ' l ow
lo t  deve lopmen t ,  o f  m i t i  ga t i on  o r  r ec l ama t i on  p ' l  ans  t ha t  wou ld  a ' l  l ow
f  o r  avo i  dance ,  I  essen i  ng  o r  m i  t i  ga t i  on  o f  i  mpac t s  t o  t he  f  i  she ry
and  ma ' i  n tenance  o f  re -es tab  I  i  shmen t  o f  un  i  que  hab  i  t a t  t ypes  .  Th  i  s
base l i ne  i n fo rma t i on  i s  no t  gene ra l l y  ava i l ab le  and  wou ld
necess i t a te  t he  se rv i ces  o f  a  qua ' l  i f j ed  p r i va te  consu l t an t  and /o r
con t rac t i ng  U tah ' s  D i v i s i on  o f  W ' i  l d l  i f e  Resou rces  s i nce  spec ' i  a1
pe  rm i  t s  wou  I  d  be  requ  i  r ed  .

I t  i  s  impo r tan t  t o  no te  t ha t  no  spec i  es  o f  f i  sh  hav i  ng  re l  a t i ve
abundances  so  l ow  as  t o  have  caused  t hem to  be  f ede ra l l y  l i s t ed  as
th rea tened  o r  endange red  i  nhab i  t  t he  m i  ne  p ' l  an  o r  ad j i cen t  a rea .
The  endange red  humpback  chub ,  bony ta ' i  1  chub  and  Co l  o rado  squawf  i  sh
i nhab i t  t he  Green  and  Co lo rado  R i ve rs .  Add i t i ona l  1y ,  t he  humpback
( razo rback )  sucke r  a l so  i nhab i t s  t hose  r i ve r s ;  i t  i s  l i ke l y  t ha t
t h i s  spec ies  w i l l  one  day  be  f ede ra l l y  l i s t ed  as  t h rea tened .  I L
i s  no t  be l  i eved  t ha t  imp lemen ta t i on  and  ope ra t i on  o f  t he  Company ' s
p  ro j  ec t  w  i  I  1  i  mpac t  any  o f  t hese  spec  i  es  .

TERRESTRIAL  USE AREAS

WILDLIFE HABITAT TYPES

Of  t he  n i ne  w i l d l i f e  hab i t a t  t ypes  p resen t  on  t he  m ine  p l an  a rea
we t l  ands  and  r i  pa r i  an  hab i  t a t s  a re  ranked  as  be i  ng  o f  c r i  t i  ca l
va l  ue  t o  a l  I  w i  I  d l  i  f e .  Such  zones  a re  no rma l  1  y  assoc i  a ted  w i  t h
d ra i  nage  bo t t oms  (  ephemera l  o r  i  n t e rm i  t t en t  )  ,  o r  pe renn  i  a l  s t r eams
(  UMc  700 .5  )  ,  seeps  and  sp r i  ngs  w i  t h ' i  n  t he  uppe r  Sono ran ,  TFans i  t ' i on
and  Canad i  an  I  i  f e  zones .  C l  i  f f s  and  t he i  r  assoc i  a ted  t a l  I  us  a reas
tha t  I  i e  w i t h i n  t he  uppe r  Sono ran  and  T rans i t i on  I  i f e  zones  a re
ranked  as  be ' i  ng  o f  h i  gh -p r i  o r i  t y  va l  ue  t o  a l  I  w i  I  d ' l  i  f  e .  When
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compared  to  a l  I  o the r  w i  I  d  I  i  f e  hab i  t a t s  t he  a fo remen t i  oned
s i t ua t i ons  a re  cons ide red  t o  r ep resen t  un ique  hab i t a t  assoc ia t i ons
(Tab le  1  ) .

R i  pa r i  an  and  we t l  and  a reas  a re  h i  gh l  y  p roduc t i  ve  i  n  t e rms  o f
he rbage  p roduced  and  use  by  w i l d l i f e  as  compared  t o  su r round ing
a reas .  Expe r i ence  has  shown  tha t  as  much  as  70  pe rcen t  o f  a  ] oca l
w i  l d l  i f e  popu la t i on  a re  dependen t  upon  r i pa r i an  zones .  C l  i f f s  and
ta l l us  a re  o f  spec ' i  a1  impo r tance  t o  many  h i gh  i n te res t  w i l d l ' i  f e .
These  un ' i  que  hab i t a t  t ypes  mus t  be  i den t ' i  f i ed  i n  t he  pe rm i t
app l i ca t i on  and  p ro tec ted  due  t o  t he i r  h i gh  va lue  f o r  a l l  w i l d l i f e .

Quan t i  t a t ' i  ve  (  ac reage  )  and  qua l  i  t a t i  ve  (  cond i  t i  on ,  success i  ona l
s tage  and  t r end  )  da ta  conce rn i  ng  t he  w i  1  d l  i  f e  hab i  t a t s  i  n  each
eco log ' i  ca1  assoc ' i  a t i on  shou ld  be  - i  nc j uded  as  pa r t ,  o f  t he  m ine
pe rm i  t  app l  i  ca t i  on .  I t  i  s  i  mpo r tan t  t o  no te  t ha t  each  1  ega l
sec t i on  o f  l and  rep resen ted -by  t he  m ine  p i an  and  ad jacen t  a reas  has
been  ranked  as  t o  i t s  vaJue  f o r  t he  t o ta l  w i l d l i f e  r esou rce .
sec t i  on  13 ,  14 ,  15 ,  22 ,  23 ,  24 ,  zs  and  26  o f  Townsh ' i  p  1o  sou th
Range  7  Eas t  have  been  ranked  as  be i  ng  o f  c r i  t i  ca l  va l  ue  to
w i  l d l  i f e .  These  rank ings  we re  deve loped  t h rough  an  ana l ys i s  o f
cumu la t i ve  va lues  f o r  use  a reas  o f  i  nd i v i dua l  w i  l d l ' i  f e  spec ies
i  nhab i  t i  ng  each  

' l  
ega l  sec t i  on  o f  I  and  (  Tab i  e  z )  .

AMPHIB IANS- -SPECIES OCCURRENCE AND USE AREAS

S ix  spec ies  o f  amph ib i ans ,  a1  1  o f  wh i ch  a re  p ro tec ted ,  a re  known
to  i nhab i t  t he  b i ogeog raph i c  a rea  i n  wh i ch  t he  m ine  p l an  and
ad jacen t  a reas  a re  I  oca ted .  I t  ' i  s  p robab l  e  tha t  a l  

' l  
o f  t hese

spec ies  i nhab i t  t he  p ro j ec t  a rea  (  r e fe rence  t he  D i v i s i on
Pub l i ca t i on  No .7g -16 ) .  on l y  one  spec ies  o f  t he  amph ib i ans
i  nhab i  t i  ng  t he  p ro j ec t  a rea  have  been  de te rm i  ned  t o  be  o f  h i  gh
in te res t  t o  t he  S ta te  o f  U tah  (Append i x  A ) .

The  t i ge r  sa lamande r  i s  a  yea r l ong  res i den t  an ima l  o f  t he  p ro j ec t
a rea .  The  subs tan t i  a l  va l  ue  use  a rea  f o r  t he  adu l  t  f o rm  i  s
rep resen ted  by  any  mo ' i  s t  unde rg round  s i t e  o r  any  s im i l a r  hab i t a t
such  as  i ns i de  ro t t en  l ogs ,  c€1  l a r s  o r  an ima l  bu r rows .  Such  s i t es
can  be  f ound  w i t h i  n  any  w i l d l i f e  hab ' i  t a t  ex tend ing  f r om the  co ld
dese r t  ( uppe r  Sono ran  I  i f e  zone )  t f r r ough  t he  submon tane  (T rans i t i on' l  

i f e  zone )  and  i n to  t he  moun ta in  (Canad ian  ' l  
i f e  zone )  eco log i ca l

assoc i  a t i  on .  The  I  a r va  f  o rm ,  o f  t en  re f  e r red  t o  as  a  mud -Fuppy ,  i  s
a  g - i  l l ed  an ima l  t ha t  mus t  r ema in  ' i  n  wa te r  w ' i  t h i n  t he  above
desc r i bed  eco log i ca l  assoc ia t i ons .  I t  i s  i n t e res t i ng  t o  no te  t ha t
the  I  a rva  may  fa i  I  t o  t rans fo rm i  n to  an  adu  1  t ,  even  a f te r  t he  i  r
second  season ,  and  t hey  can  b reed  i n  t he  l a r va  cond i t i on .

Once  t he  l a r va  i s  t r ans fo rmed  . i  n t o  t he
p r i  ma r i  I  y  t e r res t r i  aJ  .  Sa l  amande rs  do
sp r i  ng  f  o r  b reed ' i  ng  and  may  rema i  n  the re
Such  an  i n tens i ve  use  a rea  wou ld
h ieh -p r i  o r i t y  va ' l  ue  t o  t he  an ima l  .

adu  I  t  f o rm the  an  i  ma l  i  s
m ig ra te  t o  wa te r  i n  t he
dur i  ng  much  o f  t he  summer .
be  ranked  as  be i  ng  o f

In  Sep tember  the  new l  y
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t r ans fo rmed  an i  ma l  s  I  eave  t he  wa te r  t o  f i  nd  su i  t ab l  e  p i  aces  t o
spend  t he  w in te r

The  t i ge r  sa lamande r  b reeds  f r om March  t h rough  June  and  i s  sexua l  l y
ma t ' u re  a f t e r  one  y r .  The  ma le  depos i t s  a  sma l l  t en t - shaped
s t ruc tu re  con ta i  n i  ng  a  my r i  ad  o f  spe rm  on  t he  poo l  bo t t om.  Du r i  ng
cou r t sh ip  t he  f ema le  p i cks  up  t h i s  s t r uc tu re  i n  he r  c1  oaca ;  t hen
the  eggs  a re  f  e r t i  I  i  zed  i  n t e rna ' l  1y  be f  o re  o f  j  us t  a t ,  t he  t i  me  t hey
a re  I  a i  d .  The  eggs ,  s i  nS l  y  o r  i  n  sma j  I  c l  us te r s ,  adhe re  t o
submerged  vege ta t i on ;  a f t e r  10  t o  12  days  t hey  ha t ch .  Obv ious l y ,
a  c r i t i ca l  pe r i od  f o r  ma ' i  n t enance  o f  t he  popu la t i on  i s  when
b reed i  ng  sa l  amande rs ,  eggs  o r  t he i  r  I  a r va  a re  i  nhab ' i  t i  ng  a  wa te r .

Pos t -embryon ' i  c  deve l  opmen t  o f  a  sa l  amande r ' s  I  a r va l  f  o rm  p rog resses
a t  a  pace  somewha t  con t ro l l ed  by  wa te r  t empe ra tu re ;  ' i  n  some  co ld
wa te rs  t he  l a r va  may  no t  t r ans fo rm  i n to  an  adu l t  and  d r y i ng  up  o f
a  poo i  may  has ten  the  p rocess .

M ig ra t i on  t o  o r  f r om wa te r  usua l  l y  occu rs  a t  n i gh t ,  du r i ng  o f  j us t
a f  t e r  a  r a i  n  s t o rm .  When  i  nhab i  t i  ng  t e r res t r i  a l  s ' i  t es  C f , e  t i  ge r
sa lamande r  i s  mos t  ac t i ve  a t  n i gh t ,  pa r t i cu l a r l y  on  ra i ny  n i gh i s ,
f r om March  t h rough  Sep tember .

La rva  '  when  sma l  J  f eed  on  aqua t i  c  i  nve r teb ra tes  and  become
predac  i  ous  to  the  po  i  n t  o f  cann  i  ba l  i  sm when  they  a re  I  a rge r  .  Food
i  t ems  f  o r  adu l  t s  ' i  n c l  ude  i  nsec t s ,  ea r t hwo rms  and  occas ion i t  t  y  sma l  1
ve r t eb ra tes .

No  amph  i  b  i  ans  have  re  1  a t  i  ve  abundances  tha t  a re  so  I  ow  to  have
caused  the  an i  ma l  t o  be  fede ra l  1  y  I  i  s ted  as  a  th rea tened  o r
endange red  spec i  es .

REPTILES- -SPECIES OCCURRENCE AND USE AREAS

E i  sh teen  spec i  es  o f  r ep t i  ' l  
e s ,  d l  I  o f  wh i  ch  a re  p ro tec ted ,  a re  known

to  i nhab i t  t he  b i ogeog raph i c  a rea  i n  wh i ch  t he  m ine  p l an  and
ad jacen t  a reas  a re  Joca ted .  I t  i s  p robab le  t ha t  seven teen  o f  t hese
spec ies  i nhab i t  t he  p ro j ec t  a rea  (Re fe rence  t he  D i v i s i on
Pub l i ca t i on  No .  7g -16 ) .  on l y  two  spec ies  o f  t he  rep t i l es
i  nhab i  t i  ng  the  p ro jec t  a rea  have  been  de te rm i  ned  to  be  o f  h i  gh' i  n te  res t  to  the Sta te  o f  Utah (  Append- i  x  A )  .

The  U tah  m i  l k  snake  i s  a  yea r l ong  res i den t  an ima l  o f  t he  p ro j ec t
a rea .  f t ' s  subs tan t i  a l  vaJ  ue  use  . a rea  encompasses  a l  I  w i  I  d i  i  t e
hab i  t a t s  ex tend i  ng  f r om the  uppe r  Sono ran  ( co l  d  dese r t  I  i f e  zone  )
th rough  the  submon tane  (  T rans i  t i  on  I  i  f e  zone  )  and  i  n to  the  moun ta j  n
(Canad ian  and  poss ib l y  Hudson ian  l i f e  zone )  eco log i ca l
assoc ia t i ons .  A l t hough  i t s  use  a rea  spans  a  muJ t i t ude  o f  hab i i a t s ,
t he  a ' n ima l  i s  ex t reme ly  sec re t ' i ve ,  mos t l y  noc tu rna l  and  i s  o f t en
found  i  ns i  de  o r  unde r  r o t t en  1  ogs ,  s t umps ,  boa rds ,  r ocks  o r  w i  t h i  n
o the r  h i d i ng  p l aces .  A t  n i gh t  t hey  can  be  f ound  i n  t he  open  whe re
they  hun t  f o r  sma l  I  r oden ts ,  I  i  za rd  and  o the r  sma l  I  snakes .
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occas i  ona l  I  y ,  t he  m i  
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k  snake  may  t ake  sma ' l  ' l  b i  r ds  o r  b i  r d  eggs .

The  m i  l k  snake  may  I  i ve  beyond  twen ty  y r  and  i t  becomes  sexua l  l y
ma tu re  du r i  ng  j  t s  t h i  r d  sp r i  ng  season .  A f t e r  ma t i  ng ,  wh i  ch  occu rs
du r i ng  sp r i ng  o r  ea r l y  summer  when  t hey  a re  l eav ' i  ng  t f , e  den ,  f ema le
m i l k  snakes  p roduce  c l u t ches  wh i ch  ave rage  seven  eggs .  The  eggs
a re  sec re ted  i  n  a  mo i  s t  wa rm env  i  r onmen t  and  then  abandoned  ;
i ncuba t i on  l as t s  65  t o  85  days .  The  s ' i  t e  whe re  an  i nd ' i  v i dua l  snake
has  depos i t ed  i t s  cJu t ch  o f  eggs  i s  o f  c r i t i ca l  va l ue  t o
ma i  n tenance  o f  t he  spec i  es .

The  U tah  moun ta in  k i ngsnake  i s  a  yea r ' l  ong  res i den t  an ima l  o f  t he
p ro iec t  a re .  I t s  subs tan t i  a l  va1  ue  use  a rea  encompasses  a l  l
w i l d l i f e  hab i t a t s  ex tend ing  f r om the  submon tane  (T rans i t i on  l i f e
zone )  i n t o  t he  moun ta in  (Canad ' i  an  and  poss ' i  b l y  Hudson ian  I  i f e
zones )  eco log i ca l  assoc ia t ' i  on .  L i t t l e  i s  known  conce rn ing  t h i s
an ima l  excep t  t ha t  i t  f r equen ts  a reas  o f  dense  vege ta t i on  anC  tha t
i  t  i  s  o f t en  f ound  nea r  wa te r .  I t s  I  i  f e  h i  s t o r y  and  f ood  hab i  t s
pa ra l ' l  e l  t ha t  desc r i  bed  f o r  t he  u tah  m i l k  snake .

To  da te  snake  dens ,  wh i  ch  a re  p ro tec ted  and  o f  c r i  t i  ca l  va ]  ue  t o
snake  popu ' l  a t i ons ,  have  no t  been  i den t i f i ed  on  o r  ad jacen t  t o  t he
p ro iec t  a rea .  I t  i s  impo r tan t  t o  no te  t ha t  i nven to r y  f o r  such  has
no t  been  a t t emp ted .  I f  t he  Company  a t  some  l a te r  t ime  d i scove rs
a  den  i t  shou ld  be  repo r ted  t o  t he  U tah  D i v i s ' i  on  o f  w i l d l i f e
Resou rces .  I f  a  den (s )  i s  cu r ren t ' l  y  known ,  ' i  t s  l oca t i on  mus t  be
i  nc  I  uded  w i  t h  t he  pe rm i  t  app  I  i  ca t i  on .

No  rep t ' i  I  es  have  re  I  a t  i  ve  abundances  tha t  a re  so  I  ow  to  have  caused
the  an  i  ma l  t o  be  fede ra l  1  y  I  i  s ted  as  a  th rea tened  o r  endangered
spec  i  es  .

B IRDS- -SPECIES OCCURRENCE AND USE AREAS

Two  hund red  f  o r t y - two  spec i  es  o f  b ' i  r ds ,  a l  I  o f  wh i  ch  a re  p ro tec ted ,
a re  known  to  i nhab i t  t he  b i ogeog raph i c  a rea  i n  wh i ch  t he  m ine  p l an
and  ad iacen t  a reas  a re  1  oca ted .  I t  i  s  p robab l  e  t ha t  one  hund red
th i  r t y - s i  x  o f  t hese  spec i  es  i  nhab i  t  t he  p ro j ec t  a rea  (Re fe rence  t he
D iv ' i  s i on  pub ' l  i ca t . i on  No .  7g -1  6 ) .  Twen ty - f i ve  spec ies  o f  t he  b i r ds
i  nhab i  t i  ng  t he  p ro i ec t  a rea  have  been  de te rm ined  t o  be  o f  h i  Sh
in te res t  t o  t he  S ta f , e  o f  U tah  (Append i x  A ) .

Ducks  common ly  known  as  wa te r  f ow l  a re  no t  known  to  u t i l ' i  ze  t he
p ro iec t  a rea ,  bu t  may  on  occas i  on  o r  du r i  ng  d i  f f e ren t  seasons  o f
t he  yea r  make  

' l  
im i t ed  use  o f  t he  r i pa r i an  a rea .  A l ' l  o f  t hese

spec ies  a re  o f  h i gh  i n te res t  t o  t he  S ta te  o f  U tah .  Gene ra l l y
speak  i  ng  ,  t he  r i  pa r  i  an  and  we t l  and  hab i  t a t s  encompassed  by  the
p ro iec t  and  ad iacen t  a reas  p rov ide  subs tan t i a l  va l ued  hab i t a t s  f o r
wa te r f ow l  .  Each  spec ies  has  d ' i  f f e ren t  l i f e  r equ i remen ts  and  makes
va r i  ous  uses  o f  t he  r i  pa r i  an  and  we t l  and  hab i  t a t s .

Fo r  t hose  wa te r f ow l  t ha t  nes t  I oca l I y ,  t he  pe r i od  March  15  t h rough
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Ju l y  15  i s  r anked  as  be ing  o f  c ruc i a l  va l ue  t o  ma in tenance  o f  t he
popu la t i on .  Fo l l ow ing  i ncuba t i on ,  wh i ch  dependen t  upon  t he  spec ies
may  va ry  be tween  20  and  28  days  and  ex tend  up  un t i l  m id -Augus t ,  t he
r i  pa r i  an  and  we t l  and  hab i  t a t s  r ep resen t  a  h i  gh -p r i  o r i  t y  b rood i  ng
a rea .  Add ' i  t i  ona ' l  I  y ,  t he  we t l  and  hab i  t a t  (  I  a rge  open  wa te r  a reas
o r  dense  marsh land ,  none  o f  wh i ch  ex i s t  on  t he  p ro j ec t  a rea )  i s  o f
h i sh -p r i o r i t y  f o r  sec lus i on  and  p ro tec t ' i on  o f  adu l t  wa te r f ow l
du r i ng  t he i r  f l i sh t l ess  pe r i od  when  t hey  mou l t .  Ma ]  es  may  beg in
the  mou l t  i n  ea r l y  June  and  bo th  sexes  and  t he  young  a re  capab le
o f  f l i gh t  by  m id -Augus t .

The  p ro i ec t  and  ad jacen t  a reas  p rov i  des  subs tan t i  a l  va l  ued  hab i  t a t
f o r  a  mu l t i t ude  o f  r ap to r s - - t u r key  vu ' l  t u re ,  ba ld  and  go lden  eag les ,
f ou r  spec ies  o f  f a l cons  (p ra i r i es ,  Amer i can  and  a r c t ' i  c  pe reg r i ne
fa l cons  and  Amer i can  kes t re l ) ,  f i ve  spec ies  o f  hawks  (goshawk ,
sha rp -sh  i  nned ,  Coope r '  s  ,  r ed - t a i  I  ed  and  Swa i  nson ' s  hawks  )  anO seven
spec i  es  o f  ow l  s  (  ba rn ,  sc reech ,  f  I  ammu l  a ted ,  g rea t  ho rned ,  Fyg t r l y ,' l  

ong -ea red  and  saw-whe t  ow l s ) .  Many  o f  t hese  spec ies  a re  o f  t - ,  i b r ,
f ede ra l  i n t e res t  pu rsuan t  t o  43  CFR,  3461 .1  (n -1 ) .  A11  o f  t hese
spec ies  a re  o f  h i gh  i n te res t  t o  t he  S ta te  o f  U tah  (Append i x  A ) .

Rea i  i  s t i  ca l  1  y ,  nes t i  ng  hab i  t a t  does  no t  ex i  s t  on  t he  p ro j ec t  o r
ad jacen t  a reas  f o r  many  o f  t hese  spec ies ,  Howeve r ,  i f  a  spec ies
were  t o  nes t  on  o r  ad jacen t  t o  t he  p ro j ec t  a rea ,  i t  wou ld  have  a
spec i f i c  c ruc i a l  pe r i od  du r i ng  wh i ch  t he  ae r i e  wou ld  need
p ro tec t i on  f r om d ' i  s t u rbance ;  t h i s  pe r i od  o f  t ime  

' l  
i e s  be tween

Feb rua ry  1  and  Augus t  15 .  Gene ra l l y  speak ing ,  ae r i es  rep resen t  a
c r i t i ca l  va l ued  s i t e  and  need  p ro tec t i on  

- f r om 
s i gn i f i can t  o r

con t ' i  nua l  d i s t u rbance  w ' i  t h i n  a  one -ha l f  k i  l ome te r  r i d i us  o f  t he
nes t .  Th i s  cons ide ra t i on  need  on l y  be  imp lemen ted  du r i ng  t he
pe r i od  o f  t ime  t ha t  t he  nes t  i s  occup ied .  Spec ies  spec i f i c
p ro tec t i  ve  s t i  pu  I  a t ' i  ons  f  o r  ae r i  es  a re  ava i  I  ab l  e  f  r om the  U tah
D iv i s i on  o f  w ' i  l d l  i f e  Resou rces  and  t he  U .S .  F i sh  and  w i  l d l ' i  f e
Se rv  i  ce  .

The  cu r ren t  l eve l  o f  da ta  re l a t i ve  t o  s i t e  spec i f i c  use  o f  t he  a rea
by  rap to r s  i  s  unsa t ' i  s f  ac to r y .  L i  ke l  y ,  t he re  a re  ae r i  es  t ha t  have
no t  been  i den t i f i ed .  Many  o f  t hese  spec ies  a re  h i gh1  y  sens i t i ve
to  man ' s  d i s t u rbances .  The re fo re ,  i t  i s  r ecommended  t ha t  i n t ens i ve
su rveys  be  i  n i  t i  a t ed  on  t he  m i  ne  p1  an  and  ad jacen t  a reas  f o r
de te rm ina t i on  o f  Joca t ' i  ons  f o r  r ap to r  ae r i e  t e r r i t o r i es .  Such  da ta
needs  t o  be  merged  w i  t h  i  n f o rma t i on  p rov i  ded  w i  t h i  n  t h i  s  r epo r t .

Go l  den  eag ' l  es  a re  a  common yea r l  ong  res i  den t  o f  t he  m i  ne  p l  an  a rea .
The re  a re  no  known  ac t i  ve  ae r i  e  t e r r i  t o r i  es  assoc i  a ted  w i  t h  t he
p ro jec t .  (No te ,  dh  ae r i e  t e r r i t o r y  i s  u t i l i zed  by  one  pa i r  o f
eag  1  es  bu t  may  con ta i  n  seve  ra  I  nes t  s  i  t es  .  )

I t  i s  be l i eved  t ha t  ae r i e  t e r r i t o r i es  f o r  eag les  may  ex i s t  on  t he
p ro iec t  a rea .  Th i s  be l ' i  e f  i s  based  upon  t he  f ac t  t ha t  su i t ab le
nes t i  ng  hab i  t a t  i  s  w ' i  desp read  on  t he  m i  ne  pTan  a rea  and  t h roughou t
t he  I  oca l  a re .  I t  i  s  i  mpo r tan t  t o  no te  t ha t  r egu l  a r i  t y  o f  go l  den
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eag  I  e  obse rva t i  ons  and  the  fac t  t ha t  t he  i  r  s ta tus  i  s  common has
resu  I  t ed  i  n  documen ta t i  on  o f  mos !1  y  oppor tun  i  s t i  c  obse rva t i  ons  o f
ae r i  e  t e r r i  t o r i  es .

An  ac t i ve  go lden  eag le  nes t  s i t e  i s  ex t reme ly  sens i t i ve  t o
d i s tu rbance  w ' i  t h i n  a  one -ha l f  k i l ome te r  r ad ' i  us .  Th ' i  s  bu f f e r  zone
i  s  r anked  as  be i  ng  o f  c r i  t i  ca l  va l  ue  t o  ma i  n tenance  o f  t he  eag l  e
popu la t i on  when  t he  b i r d  i s  ac tua l l y  u t i l i z i ng  t he  ae r i e ;  t ha t
pe r i od  o f  t ime  i s  no rma l l y  be tween  Ap r i l  15  and  June  15 .  The
rad ius  f o r  a  bu f f e r  zone  may  need  t o  be  i nc reased  t o  one  k i  l ome te r
i  f  a  d i  s t u rbance  we re  t o  o r i  g i  na te  f r om above  and  w i  t h i  n  d i  r ec t
l i ne  o f  s ' i  gh t  t o  t he  eag le  ae r i e .

To  da te  t he re  a re  no  known  h i  gh -p r i  o r i  t y  concen t ra t i  on  a reas  o r
c r i t i ca l  r oos t  t r ees  f o r  go lden  eag les  on  t he  p ro j ec t  a rea .  The
mi  ne  p l  an  and  ad j  acen t  a reas  have  been  ranked  as  be ' i  ng  o f
subs tan t i a l  va l ue  t o  go lden  eag les .

The  no r t he rn  ba ld  eag le  i s  an  endange red  w in te r  r es i den t  (November
15  t o  March  15 )  o f  t he  l oca l  a rea .  No te  t ha t  no  ba ld  eag les  a re
known  to  nes t  i  n  U tah ,  howeve r ,  h i  s t o r i  c  da ta  documen ts  nes t i  ng
ac t i v i t y  by  t hese  b ' i  r ds  i n  t he  S ta te .  The re  i s  no  known  h i s to r i c
ev i  dence  o f  t he  no r t he rn  ba l  d  eag  1  e  nes t i  ng  on  t he  m i  ne  p l  an  o r
ad j  acen t  a reas  .

The  Amer i can  pe reg r i ne  f a l con  ( r e l a t i ve  abundance  i s  endange red )
and  t he  p ra i  r i  e  f  a l  con  (  r e l  a t i  ve  abundance  i  s  common  )  a re  yea r ' l  ong
res  i  den ts  o f  t he  m i  ne  p  J  an  and  ad j  acen t  a reas  .  Each  o f  t hese
spec ies  u t i  I  i zes  c l  i f f  nes t i ng  s i t es .  To  da te  t he re  a re  no  known
ae r i  e  s i  t es  f  o r  c ' l  i  f  f  nes t i  ng  f  aJ  cons  on  t he  p ro j ec t  a rea .
Howeve r ,  su i  t ab l  e  nes t i  ng  hab i  t a t  f  o r  t he  p ra i  r i  e  f  a l  con  ' i  s
w idesp read .  Su i t ab le  nes t i ng  hab i t a t  f o r  t he  Amer i can  pe reg r i  ne
fa l con  canno t  be  f ound  on  t he  m ine  p l an  and  ad jacen t  a reas .  S ince
ex i s tence  on  t he  a rea  by  p ra i r i e  f a1  cons  wou ld  no t  be  un l i ke ' l  y ,  t he
p ro iec t  a rea  has  been  ranked  as  be ing  o f  subs tan t i a l  va l ue  t o  t h i s
c l  i  f f  nes t i  ng  f a l  con .  Howeve r ,  t he  p ro j ec t  a rea  on1  y  i  s  r anked  as
be i  ng  o f  I  i  m i  t ed  va l  ue  t o  pe reg r i  ne  f a i cons .

Fo r  each  f a l con  t he i r  ae r i e  s ' i  t e  wh i l e  be ing  u t i l i zed  and  a
one -ha l f  k i l ome te r  r ad ius  wou ' l  d  be  ranked  as  be ing  o f  c r i t i ca l
va l  ue  t o  ma i  n tenance  o f  t he i  r  popu ' l  a t i  ons .  The  f  a l  c c l n ' s  pe r i  od  o f
use  a t  t he  ae r i e  s i t e  spans  t he  sp r i ng  and  ea rJy  summer
pe r i  od - -p ra i  r i  e  f  a l  con ,  Apn i  

' l  
1  5  t o  June  30 ;  pe reg r i  ne  f  a1con ,

March  1  t o  June  30 .

The  l eve l  o f  da ta  re l a t i ve  t o  s i t e  spec i f i c  use  o f  t he  p ro j ec t  a rea
by  c l i f f  nes t i ng  f a l cons  (no t  i nc ' l  ud ing  t he  kes t re l )  i s
unsa t i  s fac to ry  and  the re  cou l  d  be  ae r i  es  tha t  have  no t  been
iden t i f i ed .  The re fo re ,  i t  i s  r ecommended  t ha t  i n t ens i ve  su rveys
be  i n i t i a t ed  on  t he  a rea  f o r  de te rm ina t i on  o f  l oca t ' i ons  f o r  c l i f f
f a l  con  ae r i  e  s  i  t es  .
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The  endange red  a r c t i  c  pe reg r i  ne  f a l  con  i  s  a  w i  n te r  r es i  den t
(November  15  t h rough  March  15 )  o f  . t he  

' l  
oca l  a rea .  Th i s  spec ies  has

no t  been  obse rved  t o  u t i  I  i  ze  t he  env i  r ons  on  o r  ad jacen t  t o  t he
m ine  p l an  a rea ,  howeve r ,  i t s  occas iona l  p resence  wou ld  no t  be
un l  i  ke1  y .  The re fo re ,  t he  p ro j ec t  a rea  i  s  r anked  as  be i  ng  o f
l im i t ed  va lue  t o  t h i s  spec ies .

The  b l ue  g rouse  i s  a  yea r l ong  res i den t  o f  t he  p ro j ec t  a rea .  ,Adu l t
b i r ds  p re fe r  open  s tands  o f  con i f e r s .  Du r tng -w in te r  t he  b l ue
g rouse  f eeds  exc lus i ve l y  upon  need les  and  buds  o f  doug las - f i  r  and
sp ruce  t r ees '  Thus ,  t h i s  w i l d l i f e  hab i t a t  ( sp ruce - f i r  f o res t , )  i s
ranked  as  be i  ng  o f  c r i  t i  ca ]  va l  ue  t o  ove r -w i  n te r  su rv i  va l  o f  t he
popu l  a t i  on  du r i  ng  t he  c ruc i  a l  pe r i  od  o f  December  t h rough  Feb rua ry .

B lue  g rouse  annua l l y  exh ib i t  wha t  has  been  t e rmed  a  reve rse
ve r t ' i  ca l  m ig ra t i on .  Tha t  i s ,  du r i ng  t he  sp r i  ng  mon ths ,  t hey
m ig ra te  f r om the  h ' i  gh  e l ev  sp ruce - f i r  hab i t a t  t o  l owe r  e l ev
sageb rush ,  p i n i on - j un ipe r  o r  sh rub land  hab i t a t s .  Th i s  movemen t ' i  s
caused  by  a  need  o f  t he  b i r ds  t o  f eed  on  ea r l y  deve lop ing
vege ta t i on .  Such  movemen t  a l so  f ac i l ' i  t a t es  success fu l  b reed ing ,
nes t ' i  ng  and  b rood i  ng  o f  t he i  r  young .  Then  as  t he  y r  p rog resses ,
t hey  move  t o  t he  h i ghe r  e l ev .

The  ma l  es  a re  po l  ygamous  and  w i  I  
' l  

se t  up  and  de f  end  t e r r i  t o r i  es  f  o r
boom i  ng  and  b reed i  ng  ac t i  v  i  t i  es  aga i  ns t  o the r  b reed i  ng  ma l  es  .  Such
te r r i  t o r i  es  a re  c r i  t i  ca1  t o  ma i  n tenance  o f  t he  popu l  a t i  on  du r i  ng
the  c ruc i  a ]  pe r i  od  c l f  m i  d -March  t h rough  m i  d - June .

A f t e r  b reed ing  t he  f ema le  deve ' l ops  a  nes t  s ' i  t e  wh i ch  i s  sec re ted
on  t he  g round ;  t he  nes t  i s  o f  c r i t i ca l  va l ue  t o  ma in tenance  o f  t he
b lue  g rouse  popu la t i on .  upon  ha t ch ing ,  wh i ch  occu rs  i n  l a t e  May
and  ea r l y  June ,  t he  young  accompan ied  by  t he  hen  immed j  a te l y  l eave
the  nes t .  The  young  b lue  g rouse  wh i l e  be j  ng  b rooded  re l y  heav i ' l  y
on  i  nsec t s  f  o r  t he i  r  p ro te i  n  needs  du r i  ng  t he  f  i  r s t  seve ra ' l  mon ths
o f  deve lopmen t .  The  adu l t  b i r d  a l so  sh i f t s  i t s  d i e t  du r i ng  t h i s
pe r i  od  t o  i  nc ]  ude  a  h i  gh  p ropo r t i  on  o f  i  nsec t s ,  B rood ' i  ng  a re l s  a re
ranked  as  be i  ng  o f  h i  gh -p r i  o r i t y  va l  ue  t o  b l  ue  g rouse .  The  c ruc i  a ]
pe r  i  od  ex tends  f  rom ha tch  i  ng  i  n to  m i  d -Augus t  .

As sumrner  progresses i  n to  the fa l  
' l  

season the grouse consumes l  a rge
quan t i  t i  es  o f  be r r i  es .

The  ru f f ed  g rouse  i s  a  yea r l ong  res i den t  o f  t he  p ro j ec t  a rea .
These  g rouse  a re  usua ' l  l y  f ound  i n  t he  con t i nuum o f  hab i t a t s
ex tend i  ng  f r om aspen  t o  sh rub l  and  t ypes .  Bu t ,  du r i  ng  w i  n te r  t hey
o f t en  roos t  i n  dense  s tands  o f  con i f e r s .  Gene ra ' l  l y  speak ing  ru f f ed
g rouse  p re fe r  hab i t a t s  l y i ng  w i t h  0 .25  m ' i  l e  o f  a  s t r eam cou rse ;
such  a reas  a re  ranked  as  be ' i  ng  o f  h  i  gh -p  r  i  o r  i  t y  va ' l  ue  to  the  i  r
popu l  a t i on .  Du r i  ng  w i  n te r  t he  ru f  f  ed  g rouse  f eeds  excJ  us ' i  ve l  y  upon
s tam ina te  aspen  buds .  Thus ,  t h i s  w i ' l  d ]  i f e  hab i t a t  ( aspen  f o res t )
i s  r anked  as  be ing  o f  c r i t i ca l  va l ue  t o  ove r -w in te r  su rv i va l  o f  t he
popu ' l  a t i on  du r i  ng  t he  c ruc i  a l  pe r i  od  o f  December  t h rough  Feb rua ry .
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Dur ing  t he  rema inde r  o f  t he  y r  t he i r  d i e t  sh i f t s  t o  i nc l ude  a  w ide
va r  i  e t y  o f  p  i  an t  and  i  nsec t  ma te  r . i  a  I  .

Ru f f ed  g rouse  do  no t  exh ib i t  any  t ype  o f  seasona l  m ig ra t ' i  on .

The  ma les  a re  po l  ygamous  and  w i  l ' l  se t  up  and  de fend  t e r r i t o r i es
aga i  ns t  o the r  b reed  i  ng  ma l  es  .  The  f oca l  po i  n t  f o r  b reed  i  ng
ac t i v i t y  i s  t he  d rumming  l og ;  a l  I  such  l ogs  a re  ranked  as  be ing  o f
c r . i  t i ca l  va l ue  t o  g rouse  s ' i  nce  t hey  rep resen t  s i t es  o f  h ' i  s t o r i  ca l
usg , Such  t e r r i  t o r i es  a re  c r i  t i  ca l  t o  ma i  n tenance  o f  t he
popu  I  a t i  on  du r i  ng  t he  c ruc i  a l  pe r i  od  o f  ea r l  y  Ma rch  t h rough  May  .

A f t e r  b reed ing  t he  f ema le  deve lops  a  nes t  s i t e  wh i ch  i s  sec re ted
o  t he  g round  and  deep  w i t h i n  an  aspen  g rove ;  t he  nes t  i s  o f
c r i t i ca l  va l ue  t o  ma in tenance  o f  t he  ru f f ed  g rouse  popu la t i on .
Upon  ha t ch ing ,  wh i ch  occu rs  i n  l a t e  May  and  ea r l y  June ,  t he  young
accompan  i  ed  by  the  hen  . j  mmed  i  a te  1  y  I  eave  the  nes t .  The  young
ru f f ed  g rouse  wh i I e  be ing  b rooded  re l y  heav i ' l  y  on  i nsec t s  f o r  t he i r
p ro te i n  needs  du r i ng  t he  f i r s t  seve ra l  mon ths  o f  deve lopmen t .  The
adu l t  b i r d  a l so  sh i f t s  i t s  d i e t  du r i ng  t h i s  pe r i od  t o  i nc i ude  a
h  i  gh  p ropo r t i on  o f  i  nsec t s .  B rood i  ng  a reas  a re  ranked  as  be i  ng  o f
h i  gh -p r i  o r i  t y  va l  ue  t o  r u f  f ed  g rouse .  The  c ruc i  a ' l  pe r i  od  f  o r
b rood  i  ng  ex tends  f r om ha t ch  i  ng  i  n t o  m i  d -Augus t .

The  band - ta i  I  ed  p i  geon  i  s  a  summer  res i  den t  o f  t he  p ro j ec t  a rea .
Th ' i  s  b i r d  i s  se ldom obse rved  t o  u t i l ' i  ze  t he  Wasa tch  P la teau ,  bu t
when  obse rved  t he  spec ies  ' i  s  on l y  r ep resen ted  by  a  s i ng ' l e  b i r d ,
pa i r s  o r  even  l ess  f r equen t ' l  y  a  sma ' l  I  f l o ck .  S ince  t he  band - ta i l ed
p ' i  geon ' s  use  o f  t he  Wasa tch  P la teau  i s  bes t  desc r i bed  as
"occas iona l " ,  t he  env i r ons  assoc ia ted  w i t h  t he  p ro j ec t  a rea  on l y
ranked  as  be ing  o f  1  im i t ed  va lue  t o  t he  b i r d .  Nes t i ng  b i r ds  sec re t
t he i r  nes t  i n  t r ees  w i t h ' i  n  t he  sp ruce - f i r  w i ' l  d l i f e  hab i t a t .  Peak
on -nes t  ac t ' i  v i t y  occu rs  i n  I a te  Ju ]  y  and  ea r l y  Augus t .

Mou rn ing  doves  no rma ' l  1y  i nhab ' i  t  t he  p ro j ec t  and  ad jacen t  a reas ,
wh i  ch  rep resen ts  a  subs tan t i  a l  va l  ued  use  a rea  f o r  t hese  b i  r ds ,
be tween  May  1  and  Sep tember  15  each  y r .  They  nes t  t h roughou t  mos t
o f  t h i  s  pe r i  od  and  each  pa i  r  p roduces  two  c l  u t ches  "  The
p l  n i  on - i un i  pe r  and  r i  pa r i  an  hab i  t a t s  a re  ranked  as  be i  ng  o f
h i  Sh -p r i o r i  t y  va l  ue  f o r  nes t i  ng .  Loca l  1  y ,  mou rn i  ng  doves  show  two
peaks ' i  n  on -nes t  ac t i v i t y - - ea r l y  Ju l y  and  ea r l y  Augus t .  Success fu l
nes t i  ng  ac t i  v i  t i  es  and  any  wa te r  sou rces  a re  c r i  t i  ca l  t o
rna in tenance  o f  t he  mou rn ing  dove  popu ' l  a t i on .

The  ye ' l  ' l  ow -b i l l ed  cuckoo  i s  a  summer  res i den t  o f  t he  p ro j ec t  a rea .
Th i s  b i r d  on l y  nes t  i n  t he  r i pa r i an  w i l d l i f e  hab i t a t ,  i he re fo re ,
such  a reas  a re  o f  c r i t i ca l  va l ue  t o  ma in tenance  o f  t h i s  spec ies .
L i t t l e  i s  known  conce rn ' i  ng  t he  ye l l ow -b i l l ed  cuckoo .  I t s  nes t  i s
rep resen ted  by  a  f  ra j  1  ,  sauce r  shaped  s t ruc tu re  o f  tw i  gs  and  i  s
a lways  p l aced  i n  bush  o r  t r ee .

The  b ' l  ack  sw i f t  i s  a  summer  res i den t  o f  t he  Wasa tch  P ' l a t eau .  The
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moun ta in  eco log i ca i  assoc ia t i on  rep resen ts  t he  sw i f t ' s  subs tan t i a l
va lued  use  a rea .  No rma l  l y ,  t he  . b i  r d  i s  assoc ia ted  w i t h  a  sma l  I
f l o ck  t ha t  r ep resen ts  a  co ' l  ony .  B ' l  ack  sw i f t s  a re  usua l l y  obse rved
soa r i ng  as  pa i r s  and  t hey  f eed  upon  f l y i ng  ' i  nsec t s .  A  coJony ' s
nes t s  a re  sca t t e red  a1  ong  p rec  i  p  i  t ous  t e r ra i  n  whe re  t he  nes t  i  s
o f t en  sec re ted  beh ind  a  wa te r f a l l .  Such  a  mo i s t  hab ' i  t a t  i s  no t
known  to  e . x i s t  on  t he  p ro j ec t  a rea .  C l i f f  and  t a l l us  w i l d l i f e
hab i  t a t s  a re  ranked  as  be ' i  ng  o f  h i  Sh -p r i  o r i  t y  va ' l  ue  t o  t he  b l  ack
sw i f t .  The re  i s  ev i dence  t ha t  pa i r  bonds  a re  l ong  l as t i ng  and  t ha t
a  nes t  be  u t i  I  i  zed  i n  success i ve  y r .

The  be l t ed  k i ng f i she r  i s  a  yea r l ong  res i den t  o f  t he  p ro j ec t  a rea .
I t  i  s  f  ound  on l  y  a ]  ong  r i  ve ra i  n  sys tems  and  ' i  t s  subs tan t i  a l  va l  ue
use  a rea  ex tends  f r om the  co l  d  dese r t  t h rough  t he  submon tane  and
i  n to  t he  moun ta i  n  eco l  og i  ca1  assoc i  a t i  ons .  The re fo re ,  t he  r i  pa r i  an
w i ' l  d l i f e  hab i t a t  r ep resen ts  a  h j gh -p r i o r i  t y  va lued  use  a rea  f o r
t h i s  b i r d .  I t  f eeds  exc ius i ve l y  upon  f i sh .  The  k i ng f i she r ' s  nes t
i s  a lways  sec re ted  w i t h i n  a  bu r row  a ]  ong  s t r eam banks ,  t hus ,  d i r t
bank  hab i  t a t s  a1  ong  r i  pa r i  an  a reas  a re  o f  c r i  t i  ca l  va l  ue  t o  t h i  s
b i  r d .

The  p i  ' l  ea ted  woodpecke r  i  s  a  spec i  es  hav i  ng  h i  gh  f  ede ra l  i  n t e res t
pu rsuan t  t o  43  CFR 3461 .1  (n - t ; .  The  sp ruce - f i r  and  aspen  w i ' l  d l i f e
hab i t a t s  o f  t he  moun ta in  eco log i ca l  assoc ia t i on  rep resen t  t h i s
b i  r d ' s  subs tan t i  a l  va l  ued  use  a rea .  I t  i  s  ' impo r tan t  t o  no te  t ha t
t he  p i l ea ted  woodpecke r  has  neve r  been  documen ted  t o  u t i l i ze  t he
env i r ons  o f  t he  b ' i  ogeog raph i c  a rea  t ha t  su r rounds  t he  p ro j ec t  s i t e .
I n  a reas  o f  t he  S ta te  whe re  t he  b i r d  i s  known  to  ex i s t ,  i t  i s  a
yea r l ong  res i  den t  w i  t h  a  r e l  a t i ve  abundance  cons ide red  t o  be  ra re .

The  W i  I  1  i  amson ' s  sapsucke r  i  s  ano the r  spec i  es  hav i  ng  h i  gh  f ede ra l
i  n t e res t  pu rsuan t  t o  43  CFR 346  1  .  1  (  n -  1  )  . Typ i  ca l  J  y ,  t he
subs tan t i  a ' l  va l  ued  use  a rea  f  o r  t h i  s  spec i  es  i  s  t he  sp ruce - f  i  r
hab i t a t  o f  t he  Hudson ian  l i f e  zone  i n  t he  moun ta in  eco log i ca ' l
assoc ia t i on .  The re fo re ,  t he  sp ruce - f  i  r  hab i t a t  o f  t he  Canad ' i  an' l  ' i  f  e  zone  on  the  p ro jec t  s i  t e  wou l  d  on l  y  rep resen t  t he  subs tan t i  a l
va l  ued  use  a rea  f  o r  t he  ye l  I  ow -be l  

' l  
i  ed  sapsucke r . The

ye l l ow -be l ' l  i ed  sapsucke r  i s  a  yea r l ong  res i den t  o f  t he  env i r ons
assoc ia ted  w i t h  t he  p ro j ec t  a rea  and  i t  has  a  re ]  a t i ve  abundance
cons ' i  de red  to  be  common.  Where  as  the  Wi  1  1  i  amson 's  sapsucke r  has
neve r  been  documen ted  t o  u t i l i ze  t he  env i r ons  o f  t he  b i ogeog raph ' i  c
a rea  t ha t  su r rounds  t he  p ro j ec t  s i  t e .  I n  a reas  o f  t he  S ta te  whe re
the  W i l l i amson ' s  sapsucke r  i s  known  to  ex i s t ,  i t  i s  a  summer
res i  dent  w ' i  th  a  re  I  a t  i  ve  abundance cons i  de red to  be uncommon ,

The  Lew ' i  s  woodpecke r  i s  a l so  ano the r  spec ies  hav ing  h i sh  f ede ra ' l
i n t e res t  pu rsuan t  t o  43  CFR 3461 .1  (n -1  ) .  I t s  subs tan t i a l  va l ued
use  a rea  i  s  r ep resen ted  by  r i  pa r i  an  hab i  t a t s  cha rac te r i  zed  by
co t tonwood  s tands  and  ponderosa  fo res ts .  These  hab i  t a t s  do  no t
ex i s t  on  t he  p ro j ec t  s i t e .  I t  i s  impo r tan t  t o  no te  t ha t  t he  Lew is
woodpecke r  has  neve r  been  documen ted  to  u t i ' l  i  ze  the  env i  rons  o f  t he
b i  ogeog raph i  c  a rea  t ha t  su r rounds  t he  p ro j ec t  s i  t e .  I n  a reas  o f
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t he  S ta te  whe re  t he  b i r d  i s  known  to  ex i s t ,  i t  i s  a  summer  res i den t
o r  on l y  a  t r ans ien t .  I t s  r e l a t i ve  abundance  i s  unknown .

The  pu rp le  mar t i n  i s  a  summer  res i den t  known  to  i nhab i t  t he
env ' i  r ons  o f  t he  b i  ogeog raph i  c  a rea  t ha t  su r rounds  t he  p ro j ec t  s i  t e .
I  n  U tah  ' i  t s  subs tan t ' i  a  I  va  I  ued  use  a rea  i  s  rep  resen ted  by  open
sp ruce - f i  r ,  dspen  o r  ponde rosa  f o res t  hab i  t a t s  o f  t he  moun ta i  n
eco log i ca l  assoc ia t ' i on .  The  pu rp le  mar t i n  f eeds  on  f l y i ng  i nsec t s
and  may  sec re t  i  t ' s  nes t  w i  t h i  n  any  su ' i  t ab ' l e  above -g round  cav i  t y .

The  wes te rn  b l  ueb i  rd  i  s  an  uncommon summer  res i  den t  known  to
i nhab i t  t he  env i  r ons  o f  t he  b i ogeog raph i c  a rea  t ha t  su r rounds  t he
p ro iec t  s i  t e .  Whe re  as  t he  moun ta i  n  b l  ueb i  r d  i  s  a  common  yea r l  ong
res  i  den t  o f  t he  a rea .  Bo th  b  i  r ds  a re  cav  i  t y  nes t ' i  ng  spec  i  es  .  The
wes te rn  b l ueb i rd  nes t s  f r om the  p i n i on - j un ipe r  hab i t a t  o f  t he
submon tane  eco i  og  i  ca1  assoc i  a t i  on  up  i  n to  the  J  ower  fo res t  hab i  t a t s
w ' i  t h i n  t he  Canad ian  l i f e  zone  o f  t he  moun ta ' i  n  eco log i ca ' l
assoc ia t i on .  The  moun ta in  b l ueb i rd  u t i l i zes  t he  same  con t i nuum o f
hab i  t a t s  f o r  nes t i  ng ,  bu t  a l  so  exLends  i  t s  nes t i  ng  use  ac ross  t he
Canad ian  and  Hudson ian  l i f e  zones  and  i n to  t he  A lp i ne  l i f e  zone .
Du r i  ng  w in te r  bo th  spec ies  show  a lev i a t i ona l  and  l ong i t ud ina l
m ' i  g ra t i  ons ;  t hey  t hen  u t i  

' l  
i  ze  a l ' l  hab i  t a t s  assoc i  a ted  w i  t h  t he  co ]  d

dese r t  eco log ' i  ca1  assoc i  a t i on .  The re fo re ,  t he  subs tan t ' i  a l  va l  ued
use  a rea  f o r  each  spec ies  spans  a  b road  con t i nuum o f  hab i t a t s .  I t
i  s  i  mpor tan t  t o  no te  tha t  t rees  w i  t h  cav i  t i  es  I  oca ted  on  the
p ro jec t  a rea  can  be  o f  c r i  t i  ca l  va l  ue  t o  b l  ueb i  r ds .

Grace ' s  wa rbJe r  i s  a  spec ies  hav ing  h i gh  f ede ra l  i n t e res t  pu rsuan t
t o  43  CFR 3461 .1  (n -1 ) .  f t ' s  subs tan t i a l  va l ued  use  a rea  i s
sh rub l  ands  and  assoc i  a ted  ponde rosa  f o res t  hab i  t a t s  o f  t he
submon tane  and  moun ta in  eco log i ca l  assoc ia t i ons .  Th i s  b i r d ' s  nes t
i s  bu i l t  twen ty  o r  mo re  f t  above  g round  i n  a  ponde rosa  t r ee .  I t
i  s  i  mpo r tan t  t o  no te  t ha t  t he  Grace ' s  wa rbJ  e r  has  neve r  been
documen ted  t o  u t i l i ze  t he  env i r ons  o f  t he  b i ogeog raph i c  a rea  t ha t
su r rounds  t he  p ro j ec t  s i  t e .  I n  a reas  o f  t he  S ta te  whe re  i  t  i  s
known  to  ex i s t ,  i t  i s  a  summer  res i den t  w i t h  a  r e ]  a t i ve  abundance
cons ide red  t o  be  uncommon .

Sco t t ' s  o r i o l e  i s  a l so  a  spec ies  hav ing  h i sh  f ede ra l  i n t e res t
pu rsuan t  t o  43  cFR  3461 .1  (n -1  ) .  I t ' s  subs tan t i a l  va l ued  use  a reas
a re  r i  pa r i  an  hab i  t a t s  cha rac te r i  zed  by  co t tonwood  s tands  and  the
con t i  nuum o f  hab i  t a t s  ex tend i  ng  f r om the  p i  n i on - j un i  pe r  f o res t  i  n t o
sh rub lands  o f  t he  submon tane  eco log i ca l  assoc ia t ' i on .  The  o r i oJe ' s
nes t  i s  cha rac te r i zed  as  a  g rassy  pouch  and  i s  hung  i n  a  t r ee .  f t
i  s  i  mpor tan t  t o  no te  tha t  t he  

'Sco t t ' s  
o r i  o l  e  has  neve r  been

documen ted  to  u t ,  i  1  i  ze  the  env  i  r ons  o f  t he  b i  ogeog  raph ' i  c  a rea  tha t
su r rounds  t he  p ro j ec t  s i  t e .  I n  a reas  o f  t he  S ta te  whe re  i  t  i  s
known  to  ex i s t ,  i t  i s  a  summer  res i den t  w i t h  a  r eJa t i ve  abundance
cons ide red  t o  be  uncommon .
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MAMMALS- -SPECIES OCCURRENCE AND USE AREAS

E i  gh t y - f ou r  spec i  es  o f  mamma l  s ,  o f  wh i  ch  ?S  pe rcen t  a re  p ro tec ted ,
a re  known  to  i  nhab i  t  t he  b i  ogeog raph i  c  a rea  i  n  wh ' i  ch  t he  p ro j ec i ,
and  ad jacen t  a reas  a re ' l  oca ted .  I t  i s  p robab le  t ha t  seven ty - i i ve
o f  t hese  spec ies  i nhab i t  t he  p ro j ec t  a rea  (Re fe rence  t he  D i v i s i on
Pub ' l  i ca t i on  No .  7g -1  6 ) .  TwenEy -s i x  spec ies  o f  t he  mamma ls
i  nhab i  t i  ng  t he  p ro j ec t  a rea  have  been  de te rm i  ned  t o  be  o f  h  i  gh
in te res t  t o  t he  S ta te  o f  U tah  (Append i x  A ) .

The  red  ba t  i s  a  summer  res i den t  o f  t he  b ' i ogeog raph i c  a rea  t ha t
su r rounds  t he  p ro j ec t  s i t e .  The  an ima l  r oos t s  i n  wooded  a reas
( r i pa r i an  woods  and  p i n i on - j un ipe r  f o res t s )  o f  t he  submon tane
eco l  og i  ca l  assoc i  a t i  on .  Such  a reas  rep resen t  t h i  s  an i  ma l  s
subs tan t i aJ  va lued  use  a rea .  An  occas iona l  i nd i v i dua l  has  been
known  Lo  u t i  I  i  ze  caves ;  t hose  i  nd i  v i  dua l  s  cou l  d  h i  be rna te  and
rema i  n  ove r  w i  n te r

The  wes te  rn  b  i  g -ea red  ba t  i  s  a  yea r  1  ong  res ' i  den t  o f  t he
b iogeog raph i c  a rea  t ha t  su r rounds  t he  p ro j ec t  s i t , e .  Th i s  an ima j
roos t s  and  h i be rna tes  w i t h ' i  n  caves ,  m ' i  ne  t unne l s  o r  su i t ab le
bu i  l d i ngs  l oca ted  i n  t he  p i n i on - j un ipe r ,  sh rub land  and  l ow  e lev
sp ruce - f i r  hab ' i  t a t s  o f  t he  submon tane  and  moun ta ' i  n  (Canad ian  l i f e
zone  )  eco l  og i  ca1  assoc i  a t i  on .  Such  a reas  rep resen t  t h i  s  ba t s
subs tan t i  a l  va l  ued  use  a rea .

The  snowshoe  ha re  i  s  a  yea r ' l  ong  res i  den t  o f  t he  b i  ogeog raph i  c  a rea
tha t  su r rounds  t he  p ro j ec t  s i t e .  I t s  r e ]  a t i ve  abundance  has  been
de te rm i  ned  t o  be  I  i  m i  t ed ,  s i  nce  i  t s  subs tan t i  aJ  va l  ue  use  a rea  i  s
res t r i c t ed  t o  t he  sp ruce - f j  r  and  nea rby  aspen  and  r i pa r i an  hab i t a t s
o f  t he  moun ta in  (Canad ian  and  Hudson ian  I  i f e  zones )  eco ' l  og i ca l
assoc j  a t i  on .  Such  a reas  a re  ranked  as  be i  ng  o f  h i  gh -  p r i  o r i  t y  va l  ue
to  t he  an ima l  du r i ng  i t s  b reed ing  season  wh i ch  spans  t he  pe r i od
be tween  ea r l  y  Ap r i  I  and  m i  d -Augus t ,

The  co t t on ta i l  r abb i t  (moun ta in  co t t on ta i ' l  i nhab i t s  s i t es  l y i ng
be tween  7  ,000  and  I  ,  000  f t  i  n  e l  ev  and  the  dese r t  co t ton ta i  I
i nhab i t s  s i  t es  l owe r  t han  7 ,000  f t  i n  e l ev )  i s  a  yea r l ong  res i den t
o f  t he  b i  ogeog raph  i  c  a rea  t ha t  su r rounds  t he  p ro j ec t  s  i  t e .  The
en t i r e  p ro i ec t  a rea  rep resen ts  a  subs tan t i a l  va l ued  use  a rea  f o r
cc l t t on ta i l s .  The i r  young  a re  bo rn  be tween  Ap r i l  and  Ju l y .  Th i s  i s
a  c ruc ia l  pe r i od  f o r  ma in tenance  o f  t he  co t t on ta i l  popu la t i on .

The  no r t he rn  f  
' l  y i ng  squ i  r r e l  i s  a  yea r l ong  res i den t  o f  t he

b iogeog raph ' i  c  a rea  t ha t  su r rounds  t he  p ro j ec t  s i t e .  Cu r ren t l y ,  i t s
re l  a t i  ve  abundance  i  s  unknown .  I t s  subs tan t i  a l  va l  ued  use  a rea  i  s
nes t r i  c ted  to  sp ruce - f  i  r  o r  o the r  m i  xed  con  i  f  e r  hab ' i  t a t s  c l f  t he
moun ta in  (Canad ' i  an  and  Hudson ian  l i f e  zones )  eco log i ca l
assoc ia t i on .  Th i s  spec ie  i s  t he  on l y  noc tu rna l  squ i r r eJ  ' i  n  U tah .
I t t g  f l y i ng  sgu i r r e l  may  bu i l d  i t s  nes t  w i t h i n  an  o l d  woodpecke r
ho l  e  o r i  t  may  bu i  l d  an  ou t s i  de  nes t  o f  l eaves ,  t r { i  gs  and  ba rk .
Ma t i ng  occu rs  tw i ce  each  y r -Feb rua ry  t h rough  March  and  June  t h rough
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Ju ' l  y .  A f  t e r  wh ' i  ch ,  two  t o  s i  x  young  a re  bo rn  a f  t e r  a  ges ta t i  on
pe r i  od  o f  40  days -Ap r i  I  t h rough  f , ! ay  and  Augus t  t h rough  Sep tember .
These  pe r i  ods  a re  o f  c ruc i  a1  va l  ue  t o  ma i  n tenance  o f  t he i  r
popu l  a t i ons .  Du r i  ng  w i  n te r  f  

' l  y i  ng  squ i  r r e l  s  a re  g rega r i ous  i  2A  o r
more  have  been  known  to  den  toge the r .

Beave r  a re  yea r l  ong  i  nhab ' i  t an ts  o f  t he  b i  ogeograph i  c  a rea  tha t
su r rounds  t he  p ro j ec t  s i t e .  The i r  subs tan t i a l  va l ued  a rea  ' i  s
res t r i c t ed  t o  r i pa r i  an  and  ad jacen t  aspen  hab i t a t s  ( t hose  Joca ted
w ' i  t h i n  100  me te rs  o f  t he  r i pa r i an  zone )  i n  t he  co ld  dese r t ,
submon tane  and  moun ta in  (Canad ian  l i f e  zone )  eco log i ca l
assoc ia t ' i  ons .  These  an ima l s  cons t ruc t  a  con i ca l  shaped  l odge  i n
wh i ch  a  f am i l y  g roup  l i ves  t h roughou t  t he  y r .  The  l odge  i s  o f
c r i t i ca l  va l ue  t o  ma in tenance  o f  t he  beave r  popu la t i on .  One  l i t t e r
o f  k  i  t s  ' i  s  p roduced  each  y r  i  t hey  a re  bo rn  be tween  I  a te  Ap r i  1  and
ea r l y  Ju l y  a f t e r  a  ges ta t i on  pe r i od  o f  128  days .  K i t s  and  yea r l  i ngs
co inhab i t  t he  l odge  w i t h  t he  adu l t  pa i r .  When  t hey  a t t a i n  2  y r  o f
t he  age  t hey  a re  f o r ced  t o  l eave ;  f ema ies  can  b reed  a t  2 .5  y r  o f
age .  Due  t o  t he  an ima l s  dependency  upon  f l ow ing  wa te r  and  t he
assoc ia t i on  r i pa r i an  vege ta t i on ,  t he  r i pa r i an  w i l d l i f e  hab i t a t  i s
ranked  as  be i  ng  o f  c r i  t i  ca l  va l  ue  t o  beave r  popu l  a t ' i ons .

The  red  f ox  i s  a  yea r l ong  i nhab i t an t  o f  t he  b i ogeog raph ' i  c  a rea  t ha t
su r rounds  t he  p ro j ec t  s i  t e .  The  subs tan t ' i  a ' l  va l  ued  use  a rea  f  o r  t he
red  f ox  wou ld  i nc l ude  a1  I  w i l d l i f e  hab i t a t s  ex tend ing  f r om the  co ld
dese r t  t h rough  t he  moun ta in  (Canad ian  I  i f e  zone )  eco log i ca l
assoc ' i  a t i ons .  A lmos t  no th i ng  i s  known  o f  t he i r  popu ' l  a t i ons
dynamics .  W i thou t  doub t  a  c ruc ia ' l  pe r i od  f o r  t h i s  spec ie  i s  when
they  a re  ca r i  ng  f  o r  young  i  n  t he  den .  Dgns  wh i ]  e  be i  ng  i  nhab i  t ed
a re  a  c r i t i ca l  use  a rea .  The  g ray  wo l f  i s  a  h i s t o r i c  i nhab i t an t  o f
the b  i  ogeog raph ' i  c  a  rea .

The  g ray  wo l f  i s  a  h i s t o r i c  i nhab i t an t  o f  t he  b i ogeog raph i c  a rea
tha t  su r rounds  t he  p ro j ec t  s i  t e .  Cu r ren t l  y  i  t s  r e l  a t i  ve  abundance
i s  so  l ow  t ha t  t he  an ima l  i s  l i s t ed  as  endange red  w i t h  ex t i nc t i on .
The  wo l  f  ' s  subs tan t i  a l  va l  ued  use  a rea  wou ' l  d  be  rep resen ted  by  any
remo te  hab i t a t  i n  any  eco log ' i  ca1  assoc ia t i on .

B l  ack  bea rs  a re  i  nhab i  t an ts  o f  t he  b iogeograph i  c  a rea  tha t
su r rounds  t he  p ro j ec t  s i t e .  The i r  subs tan t i a l  va l ued  use  a rea  i s
rep resen ted  by  a l  I  na tu ra l  w i  I  d l  ' i  f  e  hab i  t a t s  (  exc l  ud ' i  ng  the  pas tu re
and  f i e l ds  and  u rban  o r  pa rks  t ypes )  ex tend ing  f r om the  submon tane
in to  t he  moun ta in  (Canad ian  and  Hudson ian  l i f e  zones )  eco log ' i  ca1
assoc i  a t i ons .  These  an ima l  s  go  i  n t o  a  sem i -h i  be rna t i  on  du r i  ng
w in te r .  Du r i ng  t h i s  c ruc i a l  pe r i od ,  wh i ch  may  l as t  f r om December
th rough  March ,  t he  an ima l  sec re t s  i t se ' l  f  i n  a  den  i n  o rde r  t o
conse rve  body  ene rgy  rese rves .  The  young  a re  bo rn  ' i  n  t he  den  du r i  ng
Janua ry  o r  Feb rua ry .  Dens  wh i  

' l  
e  be i  ng  i  nhab i  t ed  rep resen t  a

c r  i  t ' i  ca l  va l  ued  use  a rea  f  o r  bea rs  .

Many o f  the membe rs  o f  the f  ami  I  y  muste ' l  i  dae are  known to  i  nhab i  t
t he  b i ogeog raph i c  a rea  t ha t  su r rounds  t he  p ro j ec t  s i t e .  They  a re
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a l  I  p ro tec ted  and  c1ass  i  f  i  ed  as  f  u rbea re rs - sho r t - t a i  
' l ed  

and
I  ong - ta i  I  ed  wease l  s ,  m i  nk ,  wo l  ve r i  ne ,  f f i d r t en ,  badge r ,  s t r i  ped  and
spo t t ed  skunks .  Add i t i ona l ' l  y ,  r accoon  and  musk ra t ,  a l t hough  no t
f u rbea re rs ,  a re  a1  so  i  nhab i  t an t s  o f  t he  b i  ogeog raph i  c  a re i  t ha t
su r rounds  t he  p ro j ec t  s ' i  t e .  A l l  o f  t hese  spec ' i es  a re  o f  h i gh
i  n te  res t  due  to  the  i  r  va  r  ue  i  n  t he  fu  r  marke t  .

The  subs tan t i  a l  va l  ued  use  a rea  fo r  sho r t - t a ' i  I  ed  and  l  ong - ta ' i  
' l  
ed

wease l  s ,  m i  nk ,  musk ra t  and  raccoons  i  s  t he  r i  pa r i  an  hab i  t a t .
Wease l  s ,  wh i  ch  a re  i  nhab i  t an t s  o f  t he  p ro j ec t  s i  t e ,  do  make  some
use  o f  o the r  hab i t a t s  t ha t  a re  p rox ima l  t o  r i pa r i an  zones .  Musk ra t s
and  raccoons  a re  res t r i c t ed  t o  r i pa r i an  hab i t a t s  o f  t he  coJd  dese r t
and  submon tane  eco l  og  i  ca1  assoc  i  a t i  on  ;  t hus ,  t hey  a re  no t  f ound  on
the  p ro i ec t  a rea .  The  l ong - ta i l ed  wease l  can  be  f ound  f r om the  co ld
dese r t  up  i n to  t he  moun ta ' i  n  (Canad ian  and  Hudson ian  l i f e  zones )
eco l  og i  ca1  assoc i  a t i  ons .  The  sho r t - t a i  I  ed  wease l  and  m i  nk
popu la t i ons  ex tend  t he ' i  r  use  f r om the  submon tane  i n to  t he  moun ta in
eco log i ca l  assoc ' i  a t i on .  I t  i s  impo r tan t  t o  no te  t ha t  t he  wease l  i s
res t r i c t ed  t o  t he  Canad ian  I  i f e  zone ;  whe re  as  t he  m ink  u t i  I  i ze  t he
Canad  i  an  and  Hudson  i  an  I  i  f e  zones  .

The  subs tan t i  a l  va l  ued  use  a rea  f o r  badge r  and  skunks  span  a l  I
w i ' l  d l i f e  hab i t a t s  o the r  t han  dense  f o res t s  i n  t he  co ld  dese r t ,
submon tane  and  moun ta in  ( canad ian  I  i f e  zone )  eco log i ca l
assoc ia t ' i  ons .  Skunks  show  some  a f f i n ' i  t y  f o r  hab i t a t s  p rox ima l  t o
uJa te r .  Skunks  and  badge rs  a re  dependen t  upon  a  su ' i  t ab l  e  p rey
sou  r ce  .

A  c ruc ia l  pe r i od  f o r  ma in tenance  o f  a l l  f u rbea re rs ,  r accoons  and
Tusk ra t  popu  I  a t i  ons  i  s  when  t hey  have  young  i  n  a  nes t ,  den  o r' l odge .  

Such  s i  t es  a re  c r i  t i  ca l  f  o r  r ep roduc t i ve  success .

Bobca t ,  Canada  1  ynx  and  cougar  a re  known  to  i  nhab i  t  t he
b iogeog raph i c  a rea  t ha t  su r rounds  t he  p ro j ec t  s i t e .  Fo r  a l l  o f
t hese  spec ies  a  c ruc ia l  pe r i od  f o r  ma in tenance  o f  t he ' i  r  popu la t i on
i s  when  t he  f ema le  has  he r  young  sec re ted  a t  a  den  s i t e .  Such  s i t es
a re  o f  c r i  t i  ca l  va l  ue  when  be i  ng  u t i  I  i  zed .  I t  i  s  a l  so  c ruc i  a l  t o
t he i r  su r v i va l  t ha t  a  f ema ' l  e  accompan ied  by  young  no t  be  k ' i  l l ed  o r
ha rassed .

The  subs tan t i a l  va l ued  use  a re  f o r  bobca t s  ex tends  f r om the  co ld
dese r t  t h rough  t he  submon tane  and  i n to  t he  moun ta in  (Canad ian  I  i f e
zone )  eco ' l og i ca l  assoc ia t i on .  The  bobca t  i s  no rma ' l  1y  assoc ia ted
w i t h  p rec ip i t ous  t e r ra i n ,  bu t  has  been  obse rved  i n  eve ry  w i l d ' l  ' i  f e
hab i t a t  w i t h i n  t he  a fo remen t i oned  eco log i ca l  assoc ' i  a t i ons .  The i r
p r i  mary  p rey  sou rce  i  s  rep resen ted  by  sma l  I  mamma ' l  s  and  b i  rds  o r
any  o the r  sma l  

' l  
an i  ma l  t hey  can  ca tch .  I t  i  s  j  mpor tan t  t o  no te  tha t

bobca t s  occas iona l l y  do  k i l l  t he  young  o f  b i g  game  an ima l s .

The  subs tan t i a l  va l ued  use  a rea  f o r  t he  Canada  l ynx  i s  r es t r i c t ed
to  t he  Canad ian  and  Hudson ian  I  i f e  zones  o f  t he  moun ta in  eco log ' i  ca1
assoc ia t i on .  No rma ' l  l y ,  t h i s  ca t  wou ld  on l y  be  expec ted  t o  u t J  t  i ze
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r l pa r i an  and  f o res ted  w i l d l i f e  hab i t a t s .  The  l ynx  i s  s jm i l a r  i n
p reda t l on  hab i t s  t o  t he  bobca t ,

The  subs tan t i  a ' l  va l  ued  use  a rea  f  c l r  t he  cougar  (  I  oca l  1  y  known  as
moun ta i  n  I  o i  n  )  ex tends  f rom the  submon tane  i  n to  the  moun ta i  n
(Canad ian  and  Hudson ian  I  i f e  zone )  eco log i ca l  assoc ia t i on .  Due  t o
the  dependency  o f  t he  couga r  upon  mu le  dee r  as  a  p rey  sou rce ,  a
rank i  ng  o f  t he  I  i  on ' s  seasona l  d i  s t r i  bu t i  on  pa ra l  I  e l  s  t ha t  o f  t he
dee r .

Mu l  e  dee r  a re  i  nhab i  t an t s  o f  t he  b i  ogeog raph i  c  a rea  t ha t  su r rounds
the  p ro j ec t  s i  t e .  The i  r  subs tan t i  a l  va l  ued  use  a rea  spans  a l ' l
w i ' l  d ' l  i  f  e  hab i  t a t s  ex tend i  ng  f  r om the  co l  d  dese r t  t h rough  t he
submon tane  and  moun ta ' i  n  eco log ' i  ca1  assoc ia t ' i  ons .  I n  some  s i t ua t i ons
dee r  show  a ' l  t i  t ud i  na l  m i  g ra t i  ons  i  n  r esponse  t o  w i  n te r  cond i  t i  ons .
The re  a re ,  howeve r ,  hab i  t a t s  whe re  dee r  r es i  de  on  a  yea r l  ong  bas i  s
(  see  a t tached  map  )  .

M ig ra t i on  o f  mu le  dee r  f r om summer  range  t o  w ' i  n t e r  r ange  i s
i  n ' i  t i  a t ed  du r i  ng  I  a te  Oc tobe r  ;  p robab l  y  ,  t he  annua l  d  i  s t u rbance  o f
t he  f a l  I  hun t i  ng  season  coup led  w i t h  chang ing  wea the r  cond i t i ons
i s  t he ' i  n i t i a l  s t imu lus .  The  onse t  o f  w in te r  wea the r  r e i n fo r ces  t he
dee r ' s  u rge  t o  m ig ra te  and  con t i nued  adve rse  wea the r  keeps  t he  dee r
on  t he  w i  n te r  r ange .

A  po r t i on  o f  t he  p ro j ec t  s i t e  r ep resen ts  w in te r  r ange  f o r  mu le  dee r
he rd  Un i  t  34 .  W i  n te r  r anges  f  o r  mu l  e  dee r  a re  a l  

' l  
r anked  as  be i  ng

o f  h i  gh -p r i  o r i  t y  va l  ue  t o  t he  an ima l  ;  t hese  a reas  a re  usua ' l  1y
i  nhab i  t ed  be tween  November  1  and  May  1  5  each  y r  ,  Du r i  ng  w i  n te rs
w i  t h  seve re  cond i  t i  ons  t he  h i  ghe r  e ' l  ev  po r t ' i  on  o f  t he  w ' i  n t e r  r ange
becomes  unava i  I  ab l  e  t o  dee r  due  t o  snow  dep th .  T rad i  t i  ona l ' l  y ,  some
res t r i c t ed  po r t i ons  o f  t he  w in te r  r ange  have  shown  concen t ra ted  use
by  t he  dee r ;  t hese  s i  t es  a re  ranked  as  be i  ng  o f  c r i  t i  ca l  va l  ue .  I t
i  s  i  mpor tant  to  note  that  a l  I  o f  the canyon bot toms assoc i  a ted w ' i  th
t he  p ro j ec t  a re  o f  c r i  t i ca l  va l ue  t o  dee r .  C r i t i ca ]  va lued  s i t es
mus t  be  p ro tec ted  f r om man ' s  d i  s t u rbance  when  t he  dee r  a re
phys i  ca1  1  y  p resen ted  on  t he  range .

Deer  beg i  n  t , he i  r  m i  g ra t i  on  back  to  summer  range  du r i  ng  m i  d -May  and
rema in  t he i r  t h roughouL  Oc tobe r .  Summer  ranges  on  t he  p ro j ec t  a rea
rep resen t  dee r  he rd  Un i t  34 .  They  a re  ranked  as  be ing  o f
h i gh -p r i o r i t y  va lue  t o  mu le  dee r .  I n  i ns tances  whe re  ex tend  o f
summer  range  i s  t he  ma jo r  l im i t i ng  f ac to r  f o r  a  dee r  he rd ,  t hose
summer  ranges  a re  ranked  as  be ing  o f  c r i t i ca l  va l ue .

The re  a re  ranges  t ha t  suppo r t  mu le  dee r  on  a  yea r l ong  bas i s .  Mos t
o f  t hese  ranges  a re  l im i t ed  va lue  t o  dee r .  Howeve r ,  t he re  a re  some
areas  suppor t  i  ng  yea r  1  ong  use  tha t  a re  ranked  as  be  i  ng  o f
h i gh -p r i o r i t y  va lue  t o  dee r .  The re  a re  no  yea r l ong  ranges  f o r  mu le
dee r  on  t he  p ro j ec t  s i t e .

Mu le  dee r  f awn  du r i ng  t he  mon th  o f  June .  The  con t i nuum o f  w i ' l  d l i f e
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hab i t a t s  ex tend ing  f r om the  p i n i on -  j un ipe r  t h rough  t he  sh rub land
and  ' i  n t o  t he  aspen  t ype  p robab l y . r ep iesen t s  t he  f iwn ing  a rea .  A ]  I
r i pa r i an  a reas  a re  o f  c r i t i ca l  va l ue  f o r  f awn ing  and  ma in tenance
o f  t he  dee r  popu la t i on .  To  da te  no  spec i f i c  a reas  show ing  annua j
use  f o r  f awn ing  a re  known .  I t  i s  p robab le  t ha t  such  a reas  ex i s t ;
t ' hey  wou l  d  be  ranked  as  be i  ng  o f  c r i  t i  ca i  va l  ue  t , o  dee r .  I t  i  s
i  mpo r tan t  t o  no te  t ha t  June  rep resen ts  a  c ruc i  a l  pe r  i  od  f o r
ma i  n tenance  o f  dee r  popu  I  a t i  ons  .

Ag r i  cu l  t u re  a reas  t ha t  a re  b i  sec ted  by  t he  access  rou te  t o  t he
p ro iec t  a rea  a re  u t i  I  i  zed  yea r ' l  ong  by  mu l  e  dee r .  The i  r  use  i  s
some t imes  i n tens i f i ed  du r i ng  t he  w in te r  and  sp r i ng  pe r i ods .

Moose  a re  i  nhab i  t an t s  o f  t he  b i  ogeog raph ' i  c  a rea  t ha t  su r rounds  t he
p ro iec t  s ' i  t e .  The i  r  subs tan t i  a l  va l  ued  use  a rea  spans  a l  I  w i  I  d l  i  f  e
hab i t a t s  i n  t he  moun ta in  eco log i ca l  assoc ia t ' i  on  excep t  t hose
assoc ia ted  w i t h  t he  A lp i ne  l i f e  zone .  I n  some  s i t ua t i ons  moose  show
a l t i t ud ' i  na l  m ig ra t i ons  i n  r esponse  t o  w in te r  cond i t i ons .  The re  a re ,
howeve r ,  hab i t a t s  whe re  moose  res ' i  de  on  a  yea r l ong  bas ' i  s  ( see
a t tached  map  )  .

M ig ra t i on  o f  moose  f r om summer  range  t o  w in te r  r ange  i s  i n i t i a t ed
du r i  ng  I  a te  November ;  p robab l  y  ,  chang i  ng  wea the r  cond i  t i ons  i  s  t he
in i t i a l  s t imu lus .  The  onse t  o f  w in te r  wea the r  r e i n fo r ces  t he
moose ' s  u rge  t o  m i  g ra te  and  con t i  nued  adve rse  wea the r  keeps  t he
an  i  ma l  on  t he  w i  n te r  r ange .

A  po r t i on  o f  t he  p ro j ec t  s i t e  r ep resen ts  w in te r  r ange  f o r  t he
Sou theas te rn  U tah  moose  he rd -  Hun t i  nS  d ra i  nages .  W i  n te r  r anges  f o r
moose  t ha t  a re  cha rac te r i  zed  as  r i  pa r i  an  hab i  t a t s  a re  ranked  as
be i  ng  o f  c r i  t i  ca ' l  va ' l  ue ,  whe re  as  t he  rema i  nde r  o f  t he  w i  n te r
ranges  a re  ranked  as  be  i  ng  o f  h  i  gh -p r  i  o r  i  t y  va l  ue  t o  t he  an  i  ma l  .
No te  t ha t  a l l  r i pa r i an  a reas  assoc ia ted  w i t h  t he  p ro j ec t  have  shown
use  by  moose .  W i  n te r  ranges  a re  usua l  1y  i  nhab ' i  t ed  by  moose  be tween
December  1  and  May  1  5  each  y r  .  Du r i  ng  w i  n te r s  w i  t h  seve re
cond i t i ons  t he  h i ghe r  e l ev  po r t i on  o f  t he  w in te r  r ange  becomes
unava i l ab1  e  t o  moose  due  t o  snow  dep th .  C r i t i ca l  va1  ued  s i t es  mus t
be  p ro tec ted  f r om man ' s  d i  s t u rbance  when  t he  moose  a re  phys i  ca1  1  y
p resen t  on  t he  range .

Moose  beg in  t he i r  m ig ra t i on  back  t o  summer  range  du r i ng  m id -May  and
rema in  the re  th roughou t  November .  Summer  ranges  on  the  p ro jec t  a rea
suppo r t  an ima l s  f r om the  Hun t i ng ton  d ra i nages  o f  t he  Sou theas te rn
Utah  moose  he rd .  Those  summer  ranges  a re  ranked  as  be i  ng  o f
h i  gh -p r i  o r i  t y  va ' l  ue .

Ranges  t ha t  suppo r t  moose  on  a  yea r l ong  bas ' i  s  a re  ranked  as  be i  ng
o f  c r i  t i  ca1  ya l  ue ,

Moose  ca l  f  du r i  ng  I  a te  May  and  June .  Ca l  v ' i  ng  takes  p  l  ace  i  n  t he
r i pa r i an  o r  ad jacen t  f o res t  hab i t a t s .  W i t hou t  doub t ,  a l I  r i pa r i an
a reas  a re  o f  c r i  t i  ca l  va l  ue  f o r  ca l  v  i  ng  and  ma i  n tenance  o f  t he
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moose  popu l  a t i  on .  To  da te  no  spec i  f i  c  a reas  show i  ng  annua l  use  f o r
ca l v ' i  ng  a re  known .  I t  i s  p robab je  t ha t  such  a reas  ex i s t ;  t hey  wou ' l  d
be  ranked  as  be ' i  ng  o f  c r i  t i  ca l  vd l  ue  t o  moose .  I t  i  s  i  mpo r tan t  t o
no te  t ha t  June  rep resen ts  a  c ruc ia ' t  pe r i od  f o r  ma in tenance  o f  moose
popu  I  a t  i  ons  .

Rocky  moun ta in  e l k  a re  i nhab ' i  t an t s  o f  t he  b i ogeog raph i c  a rea  t ha t
su r rounds  t he  p ro j ec t  s i t e .  The i r  subs tan t i a l  va l ued  use  a rea  spans
a l ' l  w i  I  d l  i  f e  hab i  t a t s  ex t , end i  ng  f  r om the  submon tane  t h rough  t he
moun ta i  n  eco l  og  i  ca1  assoc i  a t i  on  .  E ' l  k  do  no t  show as  s t rong  o f
a i t i t ud ina l  m ig ra t i on  as  mu le  dee r  do  i n  r esponse  t o  w in te r
cond i  t i  ons ,  bu t  t hey  do  m i  g ra te  t o  w i  n te r i  ng  a reas  (  see  a t t ached
map) .

M i  g ra t i  on  o f  e l  k  f r om summer  range  t o  w i  n te r  r ange  i  s  i  n i  t i  a t ed
du r i  ng  I  a te  Oc tobe r ;  p robab l  y ,  t he  annua l  d i  s t u rbance  o f  t he  f a l  l
hun t i ng  seasons  coup ' l  ed  w ' i  t h  t he  chang ing  wea the r  cond i t i ons  i s  t he
in ' i  t ' i  a l  s t imu lus .  The  onse t  o f  w in te r  *e -a the r  r e ' i  n f o r ces  t he  e l k ' s
u rge  t o  m i  g ra te  and  con t i  nue  adve rse  wea the r  keeps  e l  k  on  t he
w i  n te r  r ange .

A  po r t i on  o f  t he  p ro j ec t  s i t e  r ep resen ts  w in te r  r ange  f o r  t he  Man t i
e l k  he rd - -Un i t  12 .  W in te r  r anges  f o r  e l k  a re  a l l  r anked  as  be tng
o f  h i  gh -p r i  o r i  t y  va l  ue  t o  t he  an ima l  ;  t hese  a reas  a re  usua l  I  y
i  nhab i  t ed  be tween  November  1  and  May  1  5  each  y r  .  Du r i  ng  w i  n te rs
w i t h  seve re  cond i t i ons  some  po r t i ons  o f  t he  w in te r  r ange  becomes
unava i ' l  ab l e  t o  e l k  due  t o  snow  dep th .  T rad ' i  t i ona l l y ,  some
res t r i c t ed  po r t i ons  o f  t he  w in te r  r ange  have  shown  concen t ra ted  use
by  t he  e l k ;  t hese  s i t es  a re  ranked  as  be ing  o f  c r i t i ca l  va l ue .  The
h i  gh  r i  dges  assoc i  a ted  w ' i  t h  t he  p ro j ec t  a re  c r i  t i  ca l  w ' i  n t e r  r anges
fo r  e l  k .  C r i  t i  ca l  va l  ued  s i  t es  mus t  be  p ro tec ted  f r om man ' s
d i s tu rbance  when  t he  e l k  a re  phys i ca ' l  1y  p resen t  on  t he  range .

E l k  beg in  t he i r  m ig ra t i on  back  t o  summer  range  du r i ng  m id -May  and
rema in  t he re  t h roughou t  Oc tobe r .  Summer  ranges  on  t he  p ro j ec t  a rea
suppo r t  t he  Man t i  e l k  he rd - -Un i t  12 ;  t hey  a re  ranked  as  be ing  o f
h i  gh -p r i  o r i  t y  va l  ue .

E l k  ca l f  du r i ng  t he  mon th  o f  June .  The i  r  p re fe r red  ca l v i ng  a reas
a re  bes t  desc r i  bed  as  aspen  fo res ts  w i  t h  I  ush  unders to ry
vege ta t i on .  A l l  r i pa r i an  a reas  on  t he  summer  range  a re  o f  c r i t i ca l
va l  ue  f  o r  ca l  v  i  ng  and  ma i  n tenance  o f  t he  e ' l  k  popu ' l  a t i  on  .  To  da te
no  spec i f i c  a reas  show ing  annua l  use  f o r  ca l v i ng  a re  known .  I t  i s
p robab le  t ha t  such  a reas  ex i s t ;  t hey  wou ld  be  ranked  as  be ing  o f
c r i  t i  ca l  va l  ue  t o  e l  k . I  t  ' i  s  i  mpor tant  to  note  that  J  une
rep resen ts  a  c ruc ia ]  pe r i od  f o r  ma in tenance  o f  e l k  popu la t i ons .

Cu r ren t ' l  y ,  t he re  a re  no  o the r  known  h i sh  i n te res t  w i l d l i f e  spec ' i  es
o r  t he i  r  hab i t a t  use  a reas  on  o r  ad jacen t  t o  t he  p ro j ec t  a rea .  I t
i s  no t  un reasonab le  t o  suspec t  t ha t  i n  t he  f u tu re ,  some  add i t i ona l
spec ies  o f  w i l d l i f e  may  become  o f  h i gh  i n te res t  t o  t he  ] oca1  a rea ,
U tah  o r  t he  Na t i on .  I f  such  i s  t he  case ,  t he  requ i red  pe r i od i c
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upda tes  o f  p ro j ec t  pe rm j  t s  and  rec l  ama t i  on
and  app rop r i  a te  recommenda t i  ons  made  .

p  1  ans  can  be  ad j  us ted

O,-t
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sMc  780 .16  oR  uMc  784 .21 ;  F r sH  AND WTLDLTFE PLAN
CO-OP MINE COMPANY,  TRAIL AND BEAR CANYON MINING PROJECTS

MITIGATION AND IMPACT AVOIDANCE PROCEDURES
GENERAL  TO ALL  WILDL IFE

Utah  D i  v ' i  s i  on  o f  w i  I  d l  i  f  e  Resou rces  p rov i  des  t he  f  o l  I  ow i  ng
recommenda t ' i  ons  i  n  o rde r  t o  m i  n i  m i  ze  d i  s tu rbances  and  i  mpac ts  on
w i l d l i f e  and  t he i r  hab i t a t s  t ha t  cou ld  be  impac ted  du r i ng
deve lopmen ta l  ,  ope ra t i ona l  and  rec l ama t i on  ope ra t ' i ons  a t  t he  mrn ing
p ro jec t .  The  recommenda t i  ons  add ress  how enhancemen t  o f  t he
w i  

' l  
d l  i  f e  r esou rce  and  t he i  r  hab i  t a t s  as  d i  s cussed  i  n  UMC 783 .20  can

be  ach  i  eved  .  They  a re  a l  so  cons  i  s ten t  w i  t h  t he  pe r fo rmance
s tanda rds  o f  UMC 81  7 .97  .  I n  i  ns tances  whe re  i  t  wou l  d  be  necessa ry
to  r es to re  o r  cou l  d  be  bene f  i  c i  a1  t o  enhance  o r  deve l  op  h i  gh  va l  ue
hab i  t a t , s  f o r  f  i  sh  and  w ' i  l  d l  i  f  e ,  recommended  p i  an t  ma te r i  a l  s  and
ra tes  o f  app l  i  ca t i  on  a re  pnov i  ded  as  "Append ' i  x  B "  (  UMC 917  . 97  and
UMC 817 .111  t h rough  817 .117 ) .  Th i s  l i s t  shou ld  p rove  use fu j  i n
mee t , i  ng  t he  add i  t i  ona l  r equ i  r emen ts  t o  be  ' imposed  upon  t he  ope ra to r
i f  t he  p r ima ry  o r  seconda ry  l and  use  w i  I  I  be  f o r  w i  l d l  i f e  hab ' i  t a t s
(uuc  917 .97  d  g ) .  Add i t i ona l l y ,  , ,Append i x  c , ' r ep resen t s  a  l i s t  o f
commerc iaJ  sou rces  f o r  p l an t  ma te r i a l s .

f f q  .  p ro i ec t  and  ad iacen t  a reas  a re  rep resen ted  by  n i  ne  bas i  c
w i  l d l  i f e  hab i t a t s  wh i ch  a re  i nhab i t ed  on  occas ion  and  du r i ng
d  i  f f e  ren t  seasons  o f  t he  y  r  by  abou t  2  39  spec  i  es  o f  ve  r te  b  ra te
w i I d l i f e .  The  w i I d l i f e  hab i t a t s  and  use  a reas  f o r  t he  "h i gh
in te res t "  spec ies  f r om th i s  g roup  o f  w i  l d l  i f e  have  been  ranked  i n to
f  ou r  I  eve l  s  o f  i  mpo r tance .  The  mos t  va l  uab l  e  t o  an  i  nd i  v i  dua ' l
spec i  es  o r  eco l  og i  ca1  assemb l  age  a re  t he  c r i  t i  ca ' l  s i  t es  f  o l  I  owed
i  n  r espec t i  ve  i  mpo r tance  by  h i  gh -p r i  o r i  t y ,  subs tan t i  a l  va l  ue  and
l im i t ed  va lue  s l  t es .  Each  t ype  o f  use  a rea  requ i res  va r i ous  and
spec i f  i c  l eve l s  o f  p ro tec t i on  f  r om man ' s  ac t i v i t i e s .  Add i t i ona l  l y ,
due  t o  t he  va r i ab i I i t y  o f  vege ta t i on  commun i t i es  i n  each  use  a rea ,
va r i ous  and  spec i f i c  t echno log ies  i n  s i t e  deve lopmen t  w i l ' l  need  t o
be  eva lua ted  f o r  poss ' i  b ' l  e  m i t i ga t i on ,  enhancemen ts  o f  w ' i  l d l and
hab i  t a t s  

' o r  
t he  requ i  r ed  I  eve l  o f  r ec l  ama t i  on .  I t  i  s  r ecommended

tha t  a l l  l and  c l ea r i ng ' i  mpac t s  be  des igned  so  t ha t  i r r egu la r  shaped
open  i  ngs  a re  c rea ted  i  n  con t ras t  t o  open  i  ngs  tha t  wou  J  d  have
s t ra i  Sh t  edges .

I t  j s  r ecommended  t ha t  t he  Company  make  s i gn i f i can t  e f f o r t s  t o
educa te  a l  I  emp loyees  assoc ia ted  w i t h  t he i  r  coa l  hand f  i ng  ope ra t i on
o f  t he  i  n t r i  ca te  va ]  ues  o f  t he  w i  I  d ]  i  f e  r esou rce  assoC i  a ted  w i  t h
the  p  ro i  ec t  and  ad  j  acen t  a reas  and  the  I  oca l  a re .a .  Each  emp]  oyee
shou ld  be  adv i sed  no t  t o  unnecessa r i l y  o r  w i t hou t  p rope r  pe rm i t s
ha rass  o r  t ake  any  w i  l d l  i f e .  (App rehens ion  o f  w i  l d l  i f e  v i o l a to r s
has  i  nc reased  by  nea r l  y  250  pe rcen t  du r i  ng  recen t  y r  i  n  t he
reg ion ) .  I t  i s  espec ia l  1y  impo r tan t  t ha t  w i  l d l  i f e  no t  be  ha rassed
du r i  ng  w i  n te r  pe r i  ods ,  b reed ' i  ng  seasons  and  ea r l  y  i  n  t he  rea r i  ng
p rocess .  Exp lo ra t i on  shou ld  be  l  im i t ed  as  much  as  poss ib l e  du r i  ng
these  c ruc ia l  pe r i ods .
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Dur ing  w in te r  w ' i  l d l  i f e  a re  a lways  i n  a  dep le ted  cond i t i on .
Unnecessa ry  d i s t u rbance  by  man  causes  t hem to  use  up  c r i t i ca l  and
I  im i t ed  ene rgy  rese rves  wh i ch ,  o f t en  t imes ,  r esu ' l  t s  i n  mo r ta l  i t y .
I n  I  ess  seve re  cases ,  t he  f e tus  be i  ng  ca r r i  ed  by  mamma l  s  may  be
abo r ted  o r  abso rbed  by  t he  an ' i  ma1  ,  t hus  reduc ing  rep roduc t i ve
success  o f  a  popu  I  a t ' i  on  .

Du r i  ng  b reed i  ng  seasons ,  d i  s t u rbance  by  man  can  nega t i ve l  y  a f f ec t
t he  number  o f  b reed ' i  ng  t e r r i  t o r i  es  f  o r  some  spec i  es  o f  w ' i  

' l  
d l  ' i  f  e .

D i  s t u rbance  can  a l  so  i  n t e r rup t  cou r t sh ' i  p  d ' i  sp l  ays  and  p rec l  ude
t ' i  me i y  i n t e rac t i ons  be tween  b reed ing  an ima j s .  Th i s  cou ld  r esu l t' i  n  r educed  rep roduc t i ve  success  and  u l t ima te  reduc t i ons  i n
popu la t i on  l eve ' l  s .

Ea r l  y  i  n  t he  rea r i  ng  p rocess ,  young  an ima l  s  need  t he  peace  and
t ranqu i  I  i  t y  no rma l  1y  a f  f  o rded  by  remo te  w ' i  I  d ' l  ands .  I t  i  s  a l  so
Cur i  ng  t h i  s  c ruc i  a l  pe r i  od  t ha t  young  an ima l  s  ga i  n  t he  s t r eng th  and
ab i  I  i  t y  t o  e l  ude  man  and  o the r  p reda to r s .  Th i  s  a  t  

' l  
ows  t he  young

an ima l  t o  deve lop  i n  r e l a t ' i ve1y  uns t ressed  s i t ua t i ons  and  t o
u t i  I  i  ze  hab i  t a t s  t ha t  a re  secu re  f r om p reda to r s .  D i  s t u rbance  by
man  can  comprom ise  t h i s  s i t ua t i on  and  resu l t  ' i  n  abandonmen t  o f  t he
young  by  t he  f  ema1e ,  i  nc reased  acc i  den t s  t ha t  r esuJ  t  ' i  n  mo r ta l  i  t y
t o  young  an  i  ma l  s  o r  i  nc reased  na tu ra l  p reda t i  on .  I t  i  s  r ecommended
tha t  emp l  oyees  be  cau t i  oned  aga i  ns t  d i  s t u rb i  ng  young  an i  ma l  s  o r
f ema les  w i t h  young  i f  acc i den ta l l y  l oca ted .

Emp loyees  assoc ' i  a t ed  w i t , h  coa l  hand l i ng  ope ra t i ons  shou ld  be
i  ns t ruc ted  t ha t  when  w i  l  d l  i  f e  a re  encoun te red  du r i  ng  rou t i  ne  wo rk
tha t  t hey  no t  s t op  veh i c ' l  es  f o r  v i ew ing  pu rposes .  Mov ing  t r a f f i c
i s  l ess  d i s t u rb i ng  t o  w i l d l i f e  t han  t r a f f i c  t ha t  s t ops  o r  r esu l t s
i n  ou t -o f - t he -veh i c l e  ac t i v i t i e s .  I f  v i ew ing  i s  des ' i  r ab1e ,  t he
veh i c l e  shou ld  on l y  be  s l owed ,  bu t  no t  s t opped .

Hun t i  ng  and  o the r  s t a te  and  f  ede ra ' l  w ' i  I  d l  i  f  e  r egu l  a t i  ons  mus t  be
adhered  to  by  spo r t smen  u t i  I  ' i  z  i  ng  the  p ro jec t  a rea .

MITIGATION AND IMPACT AVOIDANCE PROCEDURES FOR
AQUATIC  WI  LDL I  FE

There  a re  no  recommenda t ions  fo r  a  w i  
' l  

d l  i  f e  p l  an  tha t  wou l  d  enhance
any  f i she ry .  I f  u l t ima te  ope ra t i ons  a re  p l anned  o r  occu r  t ha t
cou ld  phys i ca l l y  o r  chem ica l ' l  y  impac t  any  pe renn ia l  s t r eam beyond
the  impac t  o f  me re  c ross ings ,  de ta i  l ed  rec l ama t i on  p ' l  ans  w i ' l  

' t  
be

requ i  r ed .  Pe rmanen t  cu l ve r t  c ross ing  s  exceed ing  a  w id th  o f  e i gh t
f t  mus t  have  a  na tu ra l  bo t t om and  dev i  ces  f r o  r educ i  ng  s t r eam
ve loc i t y  so  t ha t  f i sh  m ig ra t i on  i s  no t  b l ocked .  A  rec l ama t ' i  on  p l an
fo r  a  s t r eam o r  l ake  wou ld  have  t o  p rov ide  f o r  measu remen t  o f  t he
phys i  ca ]  cha rac te r s  o f  t he  wa te r  p r i  o r  t o  d  i  s t u rbance .  Such
measuremen ts  shou ' l  d  cons i  de r  su r f  ace  wa te r  i  n fo rma t ion  requ i  red  i  n
SMC 779 .16 ,  da ta  on  s t r eam ve loc i t y ,  g rad ien t ,  w id th ,  dep th ,
poo ' l  -  r i  f  f  

' l  
e  ra t i  o  and  subs t ra ta  t ypes .

O',
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Rec lama t i on  t ha t  wou ld  ach ieve  deve lopmen t  o f  a  l ake  bed  o r  s t r eam
channe l  s im i l a r  i n  cha rac te r  t o  t ha t  wh i ch  ex i s t ed  p r i o r  t o
d i s tu rbance  shou ld  resu l t  i n  na tu ra l  r e -es tab l i shmen t  o f
mac ro ' i  nve r t eb ra tes ,  mac rophy tes  and  a  f  i sh  popu la t i on .  I f  me r i t ed ,
t he  D tv i s ' i  on  cou ld  t hen  i n t r oduce  des i r ed  f  i shes  i n to  t hose  wa te rs .
Th i s  wou ld  adequa te l y  m i t i ga te  f o r  d i s t u rbance  and  t empora ry  l oss
o f  aqua t i  c  r esou rces . The re  wou ld  be  no  m i t ' i  ga t i on  f o r
d i sp ' l  acemen t  and  poss ib l e  i oss  o f  o the r  w i ' l  d l i f e  spec ' i  es  dependen t
upon  t he  aqua t i c  w i l d l i f e  as  a  p rey  sou rce .  I t  i s  be l i eved  t ha t
impac t s  on  such  spec ies  wou ld  no t  be  s i gn i f i can t .

I t  i s  aJso  recommended  t ha t  adequa te  p recau t i ons  be  t aken  t o  keep
a l i  f o rms  o f  coa l  o r  o the r  sed imen ts  f r o rn  be ' i  ng  ' i  nadve r ten t l y
depos i t ed  a l ong  o r  w ' i  t h i n  pe renn ia ' l  s t r eam channe l s .  S im i ' l  a r
p recau t i ons  shou ld  be  t aken  t o  p rec lude  depos i t i on  o f  coa l
pa r t i  c l  es  o r  sed i  men ts  i  n  o r  a1  ong  o the r  d ra i  nages  f r om wh i  ch  t he
, "na te r i  a l  cou l  d  be  t r anspo r ted  du r i  ng  a  p rec i  p i  t a t i  on  even t  i  n t o  a
pe renn ' i  a l  s t r eam.  Th i  s  wou l  d  i  nc l  ude  b i ow-coa l  f  r om hau ' l  age
t rucks ,  r a i  I  r oads  o r  o the r  t r anspo r ta t i  on  sys tems  and  s to rage
p  i  I  es .  Con t ro l  o f  1  a rge r  coa l  pa r t i  c l  es  f r om the  above  sou rces  i  s
equa l l y  impo r tan t  t o  con t ro l  o f  f ug ' i  t i ve  dus t .  I f  needed ,  hau lage
vesse l s  o r  s t o rage  s i t es  shou ld  be  cove red ,  o ! -  t he  su r f ace  o f  t he
coa l  app rop r i a te l y  sp rayed  i n  o rde r  t o  so l i d i f y  i t  aga ins t  w ind
movemen t  .  T rave ' l  speeds  o f  hau  1  age  vesse  I  s  cou  I  d  be  reduced  so
tha t  coa l  i s  no t  a l  l owed  t o  l eave  t he  t r anspo r ta t i on  sys tem.  The
impac t s  o f  coa l  o r  o the r  sed imen ts  on  aqua t i c  ecosys tems  a re  many
and  va r i ed ;  t he re fo re ,  sed imen ts  mus t  be  kep t  ou t  o f  t hose  sys tems .

U tah  D i v i s i on  o f  W ' i  
' l  

d l i f e  Resou rces  rea f f i rms  a l l  o f  t he
recommenda t i ons  i n  UMC 817 .41  t h rough  817 .57  and  UMC 817 .126  f o r
p ro tec t i  ng  t he  S ta te ' s  wa te r s  and  t he i  r  assoc i  a ted  r i  pa r i  an  and
we t l and  zones  a l ong  w i t h  t he  aqua t i c  w i l d l i f e  r esou rce .

MITIGATION AND IMPACT AVOIDANCE PROCEDURES FOR
TERRESTRIAL  HABITATS

I t  i  s  recommended  tha t  a l  I  we t l  and  and  r i  pa r i  an  hab i  t a t s  be
ma ' i  n t a i ned .  Roads  and  o the r  f ac i l i t y  deve lopmen ts  shou ld  no t
des t roy  o r  deg rade  t hese  l im i t ed ' ,  h i gh l y  p roduc t i ve  and  un ique
hab i  t a t s .  Roads  c ross i  ng  t h rough  t hose  a reas  shou l  d  do  so  i  n  a
manne r  t ha t  i s  l eas t  damag ing  t o  t he  hab i t a t .  We t l ands  and
r i  pa r i  an  hab i  t a t s  a re  ranked  as  be j  ng  o f  c r i  t i  ca l  va l  ue  and  a re  t he
mos t  p roduc t i ve  s i t es  i n  t e rms  o f  he rbage  and  b i o ta  p roduced  as
compared  t o  o the r  I  oca l  hab i  t a t  t ypes .  I t  i  s  p robab l  e  t ha t  a
ma jo r i t y  o f  t he  ve r t eb ra te  w i  l d l  i f e  t ha t  i nhab i t  t he  p ro j ec t  a rea
make  some  use  o f  r i  pa r i  an  o r  we t l  and  a reas .

I t  i  s  ' i  mpor tan t  t o  no te  tha t  roads  and  o the r  su r f  ace  f  ac i  
' l  

i  t i  es  to
be  cons t ruc ted  shou ld  as  f a r  as  p rac t i cab ' l  e  be  p l aced  a t  s i t es
whe re  t hey  w i l l  no t  comprom ise  w i l d l i f e  o r  t he ' i  r  use  a reas .  A1so ,
su r f ace  f ac i ' l  i t i e s ,  i nc l ud ing  roads ,  shou ld  be  sc reened  i f  poss ib l e

o'  : ' ' r  , ,  
'
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f r om w i l d l i f e  use  a reas  by  vege ta t i on  o r  t e r ra i n .

I n  s i  t ua t i  ons  whe re  w i  I  d l  and  l i ab i  t a t s  have  been  o r  w ' i  I  I  be
d i s tu rbed ,  r ec l ama t i on  ' i  s  r equ i  r ed .  AJso ,  t he re  a re  s i t es  whe re
deve lopmen t  o r  enhancemen t  o f  w  j  l d l and  hab ' i  t a t s  t h rough  vege ta t i on
t rea tmen ts  and /  o r  seed ' i  ngs  and  t ransp  1  an ts  o f  seed  I  i  ngs  cou  1  d
bene f  i t  w i  l d l  i f e .  "Append i x  B "  dep i c t s  t he  D i v ' i  s i on ' s
recommenda t i  on  fo r  p  l  an t  ma te r i  a l  s  t o  be  u t i  l  i  zed  fo r  va l i  ous
w ' i  l d l i f e  hab ' i  t a t s  on  w i l d l and  t r ea tmen ts  t ha t  a re  i n t ended  t o
bene f  i  t  w i  

' l  
d l  i  f e .  I f  c i  r cums tances  a r i  se  whe re  seed  o r  seed l  i  ng

t ransp ian t s  f o r  a  r ecommended  p lan t  spec ies  a re  no t  ava ' i  j ab ' l  e ,
su i  t ab l  e  a l  t e rna tes  a re  a l  so  recommended ,

Seed l  i  ng  t r anspJ  an t s  f r om nu rse ry  s tock  as  we l  I  as  nea rby
range lands  wou ld  a l so  be  accep tab le  f o r  some  w i  l d l and  t r ea tmen ts .

Append i x  C  rep resen ts  an  exhaus t i ve  I  i s t  o f  commerc ia l  sou rces  f o r
p l an t  ma te r i a l s  f o r  use  i n  w i l d l and  t r ea tmen ts .

Tempora ry  con t ro l  o f  r oden ts  may  be  requ i red  t o  ensu re  a  success fu l
range  I  and  t rea tmen t .  I t  ' i  s  recommended  tha t  t he  coun ty  agen t  be
consu l t ed  i n  t h i s  a rea  o f  conce rn .  Po i soned  oa t s  a re  t he  mos t
common  and  accep tab ' l e  me thod  f o r  r oden t  con t ro l ;  howeve r ,  on l y
I  i censed  pe rsons  may  app l y  t he  t r ea tmen t .

Cu r ren t l  y ,  t he re  a re  some  new  concep ts  i  n  me thodo l  ogy  f o r
revege ta t i on  t ha t  a re  be ing  success fu l  l y  imp lemen ted  i n  o the r  pa r t s
o f  t he  na t i  on  and  wor ' l  d .  One  p romi  s i  ng  rne thod  i  s  a  p rocedure  where
a  

' l  
a rge  scoop  removes ,  f  r om a  na tu ra l  and  s tab i  I  i  zed  s i  t e ,  a  sma l  l

a rea  o f  ea r th  ' i  n tac t  w ' i  t h  vege ta t i  on  and  subsu r f  ace  so i  I  s  f  o r
p l acemen t  on  a  s i t e  t o  be  res to red .  Th i s  same  p rocedu re  can  be
u t i  I  i  zed  when  d i  s t u rb i  ng  p r i  s t i  ne  s i  t es ,  excep t  t ha t  t he  na t i  ve
vege ta t i on  i s  s t o red  f o r  use  ' i  n  l a t en t  r ec l ama t i on .  Ano the r
mer i t o r i ous  me thod  f o r  s t imu la t i ng  na tu ra ' l  r evege ta t i on ,  ' i  n
comb ina t i on  w i t h  o the r  r ec ' l  ama t i on  t echn ' i  ques ,  i s  t o  p l an  f ac i  l  i t y
deve ' l  opmen ts  so  t ha t  i s l ands  o f  na tu ra l  ,  na t i ve  vege ta t i on  rema in .
Th i s  w i l l  a1  l ow  f o r  na tu ra l  vege ta t i on  t o  sp read  f r om the  i s i ands .
These  t echn iques  can  a l so  be  use fu l  f o r  enhancemen t  o f  poo r  qua l i t y
s i t es  t ha t  cu r ren t l y  ex i s t  on  t he  m ine  p l an  a rea .

Encapsu l  a t i on  o f  seed  and  f e r t i  I  i  ze r  f o r  seve ra l  r e l eases  ove r  a
pe r i  od  o f  y r  a f  t e r  a  s i  ng  I  e  app l  i  ca t i  on  ' i  s  a  new  and  poss i  b l  y
advan tageous  p rocedu re .  Th i s  t echn ique  a l ong  w i t h  so i l  s t ab i l i z i ng
s t ruc tu res  has  been  success fu l  1  y  used  i  n  Sou th  A f r i  ca .  D r .  J  .  Van
Wyk  i  n  t he  Depar tmen t  o f  Bo tany  a t  Po tche ts t room Un  i  ve  r s  i  t y  i  n
Sou th  A f r i ca  couJd  p rov ide  add i t i ona l  i n f o rma t i on  on  t h i s  new
techn  i  que  .

The re  a re  a1  so  new spec i  a l  i  zed  techn  i  ques  com ' i  ng  to  the  f  o re f  ron t
fo r  s tab i  I  ' i  za t ' i on  o f  p rob l  em s i  t es  such  as  roadbanks  and  s teep
s lopes .  I t  i s  ' i  mpo r tan t  t ha t  t hese  s i t es  be  p romp t l y  and
pe rmanen t l y  r evege ta ted  i n  o rde r  t o  r educe  s i l t a t i on  i n to  l oca l
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r i  ve ra i  n  sys tems .  Th i  s  w i  I  
' l  

m i  t i  ga te  f  o r  damage  to  aqua t ' i  c
w i l d ' l  i f e  popu ' l  a t i ons  and  hab i t a tg  f r om s i l t a t i on .  Enhancemen t  o f
ex i s t i ng  p rob lem s i t es  o r  r ec ' l  ama t i on  o f  d i s t u rbed  s i t es  can
m i  t i  ga te  f o r  sa l  t  1  oad i  ng  o f  I  oca l  r i  ve r  sys tems .  I t  i  s  be l  i  eved
tha t  na tu ra l ,  nonpo in t  sou rces  rep resen t  S0  pe rcen t  o f  t he  sa l  i n i t y
i  n  t he  uppe r  bas i  n  o f  t he  Co l  o rado  R i  ve r  sys tem i  n to  wh i  ch  t h i  s
m i  ne  pJ  an  a rea  d ra i  ns .

I t  i  s  recommended  the  Company  make  numerous  con tac ts  w i  t h
app rop r i a te  agenc ies ,  i ns t i t u t j ons  and  pe rsons  t o  ensu re  t ha t
enhancemen t  o r  r ecJ  ama t i  on  p ro j ec t s  ach i  eve  t he  requ i  r ed  deg ree  o f
pe rmanency ,  p l an t  d i ve rs i t y ,  ex ten t  o f  cove r  and  capab i l i t y  o f
r egene ra t i on  t o  ensu re  p l an t  success ion .  Gene ra l l y  speak ing ,
seed i  ng  shou l  d  be  accomp l  i  shed  as  I  a te  i  n  t he  f  a ' l  

' l  
a s  poss i  b1e .

Seed l  i ng  t r ansp lan t s  need  t o  be  coo rd ina ted  w i t h  l oca l  so i  I
mo i  s t u re  cond i  t i  ons  wh i  ch  a re  usua l  1  y  a t  op t i  mum i  n  t he  ea r l  y
sp r i ng  j us t  as  t he  snow  me l t s .

I t  i  s  pa ramoun t  t ha t  su i  t ab le  vege ta t i on  be  ma ' i  n t a i  ned  and  / o r
re -es tab l i shed  i f  t he  l i f e  r equ i remen ts  o f  w i l d l i f e  a re  t o  be
sa t i  s f i ed  i  n  t he  pos t -m i  n i  ng  pe r i  od .  Success  i  n  t h i  s  a rea  o f
conce rn  a ' l  ong  w i  t h  cessa t i  on  o f  man ' s  d ' i  s t u rbances  w ' i  I  I  1  i  ke l  y
resu l t  i n  a  na tu ra l  r enova t ' i  on  and  t he  resu l t an t  i nhab i t a t i on  bv
mos t  w ' i  l d l i f e  spec ies  o f  an  ' i  mpac ted  s i t e .

I t  i s  impor tan t  t o  no te  tha t  enhancemen t  o r  rec ' l  ama t ' i  on  p ro jec ts
tha t  a re  t o  bene f i t  w i l d l i f e  mus t  be  p rope r l y  des igned  so  t ha t  a l l
t he  I  i  f e  requ  i  r emen ts  o f  t he  ta rge t  spec  i  es  a re  cons  i  de  red  i  n
con junc t i on  w i t h  f o rage .  Wa te r  mus t ' be  p rov ided  o r  be  p resen t  and
the rma l  cove r  a1  ong  w i  t h  escape  and  h i  d i  ng  cove r  has  t o  be  i  n
abundance .  Loa f i ng  a reas  and  t r ave lways  be tween  t he  many  t ypes  o f
use  a reas  mus t  a l so  be  p rov ided .  I n  o rde r  t o  mee t  t hese  goa l s ,  a
cons ide rab le  deg ree  o f  consu l t a t i on  w i ' l  

' l  
be  requ ' i  r ed  be tween  t he

company  and  u tah  D i v i s i on  o f  w i  l d l  i f e  Resou rces .

As  a  se rv i ce  and  a l so  t o  ensu re  t ha t  t he  needs  o f  w i l d l i f e  a re  ne t ,
t he  va r i ous  expe r t i se  w i t h i n  t he  D i v i s i on  o f  W ' i  l d l  i f e  Resou rces  a re
ava i  I  ab l  e  t o  t he  Company  f  o r  consu l  t a t ' i  on .  Fo r  t he  mos t  pa r t ,
La r r y  Da1  t on ,  Resou rce  Ana l  ys t ,  f  o r  t he  Sou theas te rn  Reg  i  ona l
o f f i ce  a t  455  Wes t  Ra i l r oad  Avenue  i n  P r i ce ,  U tah  84501  (phone
637 -3310 )  w i ' l  I  coo rd ina te  any  needed  con tac t s .  R i cha rd  S tevens ,
W i l d l i f e  B io l og i s t ,  a t  t he  Grea t  Bas ' i  n  Resea rch  Cen te r ,  Box  704 ,
i n  Eph ra im ,  U tah  84627  (phone  283 -4441 )  i s  ava i l ab le  f o r
consu l t a t ' i  on  and  s i t e  spec i f i c  ana l ys i s  conce rn ' i  ng  spec ies  f o r
vege ta t i on  p l an t i ngs ,  t im ing  and  t echn iques  t o  ach ieve  t he  bes t
resu ' l  t s  .

I n  i  ns tances  where  revege ta t i  on  p ro jec ts  a re  to  be  p l  anned  ove r
coa l  was te  a reas  ,  heavy  me ta ' l  up take  by  the  p  1  an ts  mus t  be
eva lua ted .  I t  i s  r ecommended  t ha t  t he  Company  i n i t i a t e  an
app rop r i  a ted  I  ong - te rm  mon i  t o r i  ng  p rog ram to  de te rm i  ne  t he
magn i t ude  and  reso lu t i ons ,  i f  needed , ' f o i  t h i s  p rob ' l em .
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I t  i s  r ecommended  t ha t  pe rs i s t en t , pes t i c i des  no t  be  u t i  I  i zed  on  t he
p ro iec t  a rea .  O the r  aJ  t e rna te  pes t i  c i  des  o r  f o rms  o f  con t ro l
shou ld  be  u t i l i zed .

A l  t  haza rds  assoc i  a ted  w i  t h  t he  p ro j ec t  ope ra t i on  shou l  d  be  f enced
o r  cove red  t o  p rec l  ude  use  by  w ' i  I  d l  i  f  e ;  o f  spec i  a ' l  conce rR  wou ' l  d
be  s i t es  hav ing  po ten t i a l  t o  en t rap  an ima l s  o r  t ox i c  ma te r i a l s .

MITIGATION AND IMPACT AVOIDANCE PROCEDURES FOR
AMPHIB IANS AND REPT ILES

Enhancemen t  o r  deve l  opmen t  o f  hab i  t a t s  t ha t  p rov i  des  a  d i  ve r s i  t y
o f  vege ta t ' i  on  w i l l  bene f i t  amph ib i ans  and  rep t i l es . I t  ' i  s
impo r tan t  t o  no te  t ha t  a l  I  o f  t hese  spec ies  a re  p ro tec ted  by  U tah
iaw .  Due  t o  t he  my r i ad  and  my ths  t ha t  su r round  t hese  an ima l s ,  i t' i  s  u rged  t ha t  i nd i v i dua l  spec imens  no t  be  des t royed .  Th i s  i s
espec i  a1  1  y  t r ue  f  o r  snakes  s i  nce  t , hey  a re  a  va l  uab l  e  componen t  o f
t he  ecosys tem.

Snake  dens  a re  ranked  as  be ing  o f  c r i t i ca l  va l ue  t o  t he  popu la t i on
and  a re  p ro tec ted  by  Jaw .  I f  a  den  i s  l oca ted ,  i t  shou ld  be
repo r ted  t o  t he  U tah  D ' i  v i s i on  o f  W i l d l i f e  Resou rces .  Snake  dens
can  be  moved  by  t he  D i v i s i on ,  bu t  on l y  w i  t h  i n t ens i ve  e f f o r t s  t ha t
may  t ake  a  y r  o r  mo re  ( snakes  a re  caugh t  and  removed  i n  t he  sp r i ng
and  f a ' l  

' l  
) .  Thus ,  cons t ruc t i on  o f  f ac ' i  

' l  
i t y  deve lopmen ts  may  t ake

p lace  i n  denn ing  Joca t i ons  i f  t he re  i s  su f f i c i en t  l ead  t ime  t o
re ' l  oca ted  the  occupan ts  .

MITIGATION AND IMPACT AVOIDANCE PROCEDURES FOR
AV I FAUNA

I t  i  s  r ecogn i  zab l  e  t ha t  deve l  opmen t  and  ope ra t i  on  o f  a  m i  n i  ng
p ro iec t  w i l l  i n  some  cases  nega t i ve l y  impac t  many  av ian  spec ies
th rough  phys i  ca l  des t ruc t i  on  o f  hab i  t a t s  and  con t i  nua l  d ' i  s t u rbance
tha t  makes  o the r  hab i  t a t s  unava i  I  ab l  e  o r  

' 1  
ess  des ' i  r ab l  e  to  an

i  nd i  v i  dua l  b i  r d .  I t  ' i  s  a l  so  t r ue  t ha t  i  mpac t s  t ha t  a re  nega t ' i  ve
to  one  spec i  es  may  be  bene f  i  c i  a l  t o  ano the r  , spec ' i  es .  I t  i  s
recommended  t ha t  t he  Company  p l an t  na t i ve  and /o r  o rnamen ta l  be r r y
p roduc i  ng  sh rubs  a round  su r f  ace  f  ac i  1  i  t ' i e s .  When  mou rn ' i  ng  doves
a re  a  t a rge t  spec ies ,  sun f l owe rs  o r  b l az i ng  s ta r  shou ld  be  p l an ted .
Th i s  w i l l  p rov i de  f ood  and  cove r  f o r  many  o f  t he  sma l l e r  spec ' i es
o f  b i r ds ,  r esu l t ' i  ng  i n  enhancemen t  o f  t he ' i  r  subs tan t i a ]  va l ue  and
h ' i  Sh -p r i o r i  t y  hab i t a t s .  Th i s  ac t i on  wouJd  a ' l  so  m i t i ga te  f o r
d i  s t u rbances  and  des t ruc t i  on  o f  av i  f auna  hab i  t a t s  a t  o the r  s i  t es
assoc  i  a ted  w  i  t h  p ro j  ec t  ope  ra t  i  ons  .

I t  i s  impo r tan t  t o  r { o te  t ha t  t he  nes t  o f  a l l  av i f auna  (excep t  t he
house  spa r row ,  s ta r l i ng ,  and  rock  dove )  when  ac t i ve  and  t he i r  eggs
a re  p ro tec ted  by  f  ede ra l  (  Fede ra l  M ' i  g ra to r y  B i  r d  T rea t y  Ac t  )  o r
s ta te  l aws  (U tah  Code  23 -1  7 -1  and  23 -17 -2 ) .  A11  av i f auna  u t ' i  

' l  
i ze

a  nes t  du r i  ng  t he i  r  r ep roduc t i  ve  p rocess .  Dependen t  upon  t he
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spec l  es  '  some  nes t s  a re  we l  I  deve l  oped  wh i  I  e  o the rs  may  be
rep resen ted  by  on l y  a  sc rape  on  t he  g round .  These  s i t es  when  be ing
u t i  I  i  zed  a re  c r i  t i  ca l  t o  ma i  n tenance  o f  i  nd i  v i  dua l  b i  r d
popu la t i ons ;  each  spec ies  has  a  spec i f i c  c ruc i a l  t ime  pe r i od  i n
wh i ch  t he  nes t  i s  occup ied .  I t  i s  du r i ng  t h i s  c ruc i a l  pe r i od  t ha t
t he  nes t  mus t  be  p ro tec ted  f r om d i s tu rbance .

Seve ra l  spec i  es  o f  r ap to r s  f r equen t  t he  p ro j ec t  a re .  The i  r  nes t s
when  ac t i ve  shou ld  no t  be  d i s t u rbed  and  abandoned  s t i c k  nes t s  a re
neve r  t o  be  damaged .  Eve ry  e f f o r t  shou ld  be  made  t o  e l im ina te
man ' s  d ' i  s t u rbance  w i t h i n  v i sua l  s i gh t  o r  one -ha l f  k i  l ome te r  r ad ius
o f  an  ac t i ve  rap to r  nes t .  Th i s  d i s t ance  wou ld  have  t o  be  i nc reased
to  a  one -k  i  I  ome te r  r ad  i  us  i  f  t he  cause  f o r  d i  s t u rbance  we re  t o
o r i g i na te  w i t h i n  v i ew  and  f r om above  t he  nes t ,  Th i s  e f f o r t  i s
demanded  i n  t he  i ns tance  o f  go ' l  den  eag les  and  c l i f f  nes t i ng  f a l cons
s i  nce  t hey  a re  sens i  t i  ve  t o  d i  s t u rbance  and  cou l  d  abandon  t he  nes t .
Te rm ' i  na t i  on  o f  man ' s  use  o f -  a  s i  t e  wou l  d  no t  be  requ i  r ed  i  f  eag l  es
o r  f  a1cons  cons t ruc ted  t he i  r  nes t  a f  t e r  m i  n ' i  ng  had  been  ' i  n i  t i  a t ed ,
s i nce  i t  wou ld  demons t ra te  t he  i nd i v i dua i  b ' i  r d ' s  w i  I  l ' i  ngness  t o
to l  e ra te  m i  n i  ng  ac t i  v i  t i  es  and  t he  assoc ' i  a t ed  d i  s t u rbance  by  man .

Roos t  t r ees  f o r  eag  1  es ,  i  f  1  oca ted ,  mus t  no t  be  d  j  s t u rbed  o r
des t royed .  S im i  l a r1y ,  ac t i v i t i e s  p l anned  f o r  h i sh -p r i o r i t y
concen t ra t  i  on  a reas  o f  eag  I  es  mus t  be  des  i  gned  ' imp  1  emen ted  so  tha t
t hey  a re  no t  o f  s ' i  gn i f i can t  d i s t u rbance  t o  t he  b i r ds .

As  a  genera l  comment ,  whenever  ac t i ve  rap to r  nes t  a re  obse rved  o r
roost  t  rees f  o  r  eag 1  es  

'1  
ocated ,  they need to  be repo r ted to  the

U tah  D i v i s i on  o f  I , / i  l d l  i f e  Resou rces  and  t he  U .S>  F i sh  and  WI l d l  i f e
Se rv i  ce .

Des ign  and  cons t ruc t i on  o f  a1  I  eJec t r i ca l  power  I  i nes  and  o the r
t r ansm i  ss  i  on  f ac i  1  i  t i  es  sha l  I  be  des i  gned  i  n  acco rdance  w i  t h
gu ide ' l  i nes  se t  f o r t h  i n  "Env i  r onmen ta l  C r i t e r i a  f o r  E lec t r i c
T ransm iss ion  Sys tem"  pub l  i shed  by  t he  USDA and  USDI  i n  1g7O and  / o r
t he  REA Bu ' l  l e t i n  61 -10  "Power l i ne  Con tac t s  by  EagJes  and  O the r
La rge  B i  rds .  "  I t  ' i  s  

'  
aJ  so  recommended  tha t  p l  acemen t  o f  u t i  

' l  
i  t y

po l  es  ove r  f  I  a t  o r  r o l  I  i  ng  t e r ra ' i  n  be  p l  anned  so  t ha t  t hey  a re  ou t
o f  v i ew  o f  r oads  o r  a t  l eas t  300  me te rs  away  f r om any  roads .  Th i s
w i l l  l e ssen  oppo r tun i t y  f o r  i 11ega ]  k i l l i nS  o f  t hese  va luab le
b i  r ds  ,  s  i  nce  t he  po i  es  can  se rve  as  su i  t ab l  e  hun t i  ng  pe rches  f o r
rap to r s .  I n  some  i ns tances  po ]  es  can  resu l t  i n  an  ex tens ion  o f
rap to r  hun t i ng  t e r r i t o r i es ,  wh i ch  wou ld  rep resen t  a  bene f i c i a l
i  mpac t .

Du r i  ng  t he  c ruc i  a l  pe r i  od  o f  December
fo res ts  and  aspen  fo res ts  need  to
d  i  s tu  rbance  so  tha t  b  I  ue  g  rouse  and
i  mpac ted  .  Des t  ruc t  i  on  o f  t hese  w  i  I  d  l
t he  y r  need  be  m in im i zed  due  t o  t he i r

t h rough  Feb rua ry  sp ruce - f i  r
be  p ro tec ted  f r om man ' s

ru f f ed  g rouse  w i ' l  I  no t  be
i f e  hab i t a t s  a t  any  t ime  o f
va lue  t o  w i l d l i f e .

Du r i  ng  t he  sp r i  ng  pe r i  od  (  m i  d -March  t h rough  m i  d - June  )  ca re  needs

108 -8



t o  be  t aken  t ha t  ma l  e  b l  ue  g rouse  a re  no t  d i  s t u rbed  o r  p rec l  uded
f  r om es tab l  i sh i ng  b reed ' i  ng  t e r r i t o r i es .  S ' i  m i  l a r  p recau t ' i  ons  need
be  t aken  f o r  ma je  ru f f ed  g rouse  (March  t h rough  May )  i n  t he  a rea  o f
d rummi  ng  1ogs .

Ma tu  re  t  rees  w  i  t h  na tu  ra  I  cav ' i  t  i  es  and  dead  snags  need  to  be
p ro tec ted  f o r  use  by  cav i t y  nes t i ng  b i r ds .  T rees  w i t h  such  a
cha rac te r  a re  ranked  as  be ing  o f  c r i t i  ca l  va l ue  t o  cav i t y  nes t ' i  ng
b i r ds .  The  p ro j ec t  shou ld  be  p l anned  so  t ha t  t h ree  such  t r ees  a re
l e f t  s t and ing  pe r  ac re  w i t h i n  500  f t  o f  f o res t  open ings  o r  wa te r
and  two  such  t r ees  pe r  ac re  i n  dense  f o res ted  a reas .

MITIGATION AND IMPACT AVOIDANCE PROCEDURES FOR MAMMALS

The  l odges ,  nes t s  and  dens  o f  a l l  mamma ls  o r  r oos t s  i n  t he  ' i  ns tance
o f  ba t  l i ke  mamma ls  rep resen t  a  c r i t i ca l  use  a rea  f o r  ma in tenance
o f  t he ' i  r  i nd i v i dua l  popu la t j on .  The  c ruc ia l  pe r i od  f o r  any  spec ' i  es
i s  when  t he  1odge ,  den ,  nes t  o r  r oos t  i s  occup ' i  ed .  The re fo re ,  such
s i t es  f o r  any  mamma l  mus t  be  p ro tec ted  f r om d i s tu rbance  du r i ng  t ha t
pe r i od  when  ' i  t  ' i  s  be ing  u t i l i zed .

Many  spec  i  es  o f  mammal  s  deve l  op  food  caches  i  n  o rde r  t o  ca r ry
i nd i v i dua l  an ima l s  o r  f am ' i  1y  g roups  t h rough  pe r i ods  when  t hey
canno t  f o rage .  Such  s i t es  a re  o f  c r i t i ca l  va l ue  t o  ma ' i  n t enance  o f
t he i  r  popu l  a t i  ons  and  i  f  I  oca ted  shou l  d  no t  be  des t royed  o r
sub j  ec ted  to  regu ' l  a r  d ' i  s tu  rbance  by  man  .

I t  i  s  i  mpo r tan t  t o  r ea ' l  i  ze  t ha t  w i  t h i  n  na tu ra l  ecosys tems  t he re
ex i s t s  a  p reda to r -p rey  re l a t i onsh ip .  One  spec ie  o f  an jma l  may
rep resen t  a  p rey  sou rce  f o r  o the r  spec i  es .  The re fo re ,  i  t  i  s
i  mpor tan t  t ha t  p ro jec t  ope ra t i  ons  be  des i  gned  and  i  mp ' l  emen ted  so
as  t o  no t  unnecessa r i  I  y  d ' i  s t u rb  o r  des t roy  any  w i  I  d l  i  f  e  o r  t he i  r
hab  i  t a t s  .

B ig  game  ungu la tes - -mu le  dee r ,  moose  and  e l k - -each  have  seasona l
use  a reas  ranked  as  be ing  o f  c r i t i ca l  va l ue  t o  an  i nd i v i dua l  he rd .
Such  s i t es  need  t o  be  p ro tec ted  f r o rn  any  o f  man ' s  ac t i v i t i e s  o r
deve lopmen ts  t ha t  cou ld  r esu l t  i n  des t ruc t i on ,  l oss  o r  pe rmanen t
occupancy  o f  t he  s i t e  by  man  o r  has  f ac i l i t y  deve lopmen ts .  I f
these types o f  i  mpacts  cannot  be avo i  ded the s  i  te  rnust  u ' l  t  i  mate ' l  y
be  rec l a imed  and  revege ta ted .  A ' l  so ,  c r i t i ca l  va l ued  a reas  need
p ro tec t i on  f r om d i s tu rbance  du r i ng  t he i  r  app rop r i a te  c ruc iaJ
pe r i od . .

H igh -p r i o r i  t y  va ' l  ued  use  a reas  f o r  a l ' l  w i ' l  d l  i f e  and  pa r t i cu l a r ' l  y
b i g  game  ungu la tes  need  t o  be  p ro tec ted  f r om man ' s  ac t i v i t i e s  o r
f ac ' i  l i t y  deve lopmen ts .  Ac t i ons  t ha t  wou ld  resu l t  i n  l oss  o r
pe rmanen t  occupancy  o f  s ' i  gn  i  f  i  can t  ac reage  (  2S  o r  more  ac res  )  o f
hab ' i  t a t  a re  o f  spec ' i  a1  conce rn .  I n  any  even t  i  mpac ts  to
h i sh -p r i o r i  t y  vaJued  a reas  shou ld  be  

' l  
im i t ed  and  u l t ima te

rec lama t i on  p l anned .  Many  impac t s  can  be  avo ided  s ' imp1y  by
p rec lud ing  exp lo ra t i on ,  deve lopmen ta ' l  o r  o the r  ac t i v i t i e s  du r i ng

O.
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t he  pe r i od  o f  t ime  when  a  h i gh  i n te res t  spec ie  i s  p resen t .

Hau lage  o f  coa l  be tween  t he  va r i ous  m ine  p ro j ec t s  and  d i s t r i bu t i on
po in t s  shou ld  be  p l anned  so  t ha t  impac t s  t o  w i l d l i f e  a re  l essened ;
o f  spec i  a1  conce rn  i  s  hau  l  age  o f  coa l  t h rough  w i  n te r i  ng  a reas  f  o r
b i  g  game '  I t '  i s  r ecommended  t ha t  t he  Company  deve lop  coa l  hau lage
con t rac t s  t ha t  r egu i  r e  pe rsonne l  i  nvo l  ved  w i  t h  coa l  hau  I  age  t o  use
ex t reme  cau t i on  so  t ha t  acc iden ta l  co l l i s i ons  be tween  mo to r
veh i c l es  and  b i g  game  a re  reduced .  W i thou t  doub t ,  a  r educ t i on  i n
speed  ac ross  w in te r  r anges  wou ld  a l l ev ' i  a t e  t h i s  p rob lem du r i ng  t he
pe r i od  be tween  November  1  and  May  15  each  y r .

A t  p resen t  t he  mos t  success fu l  and  cos t  e f f ec t i ve  t echn ique  f o r
reduc ing  dee r -h i ghway  mor ta l i t y  i s  a  sys tem o f  wa rn ing  re f  l ec to r s .
Th i s  sys tem (manu fac tu red  by  S t re i t e r  Co rpo ra t ' i  on ,  e tOO E igh teen th
Avenue ,  Rock  I s l and  I 11 ino i s  61201  and  known  as  " swa re f I ex " )  i s
on l y  o f  va l ue  a t  n i gh t  t ime ,  bu t  i t  i s  du r i ng  da rkness  t ha t  mos t ,
dee r -h i  ghway  mor ta l  i  t y  occu rs .  S t re i  t e r  Co rpo ra t i  on  desc r i  bes  t he
e f f ec t  o f  t he  re f l ec to r  sys tem as  f o ' l  ' l  ow :  "The  head l i gh t s  o f
app roach i  ng  veh i  c l  es  s t r i  ke  t he  w i  I  d l  i  f e  r e f l ec to r s  wh i ch  a re
i  ns ta l  ' l  

ed  on  bo th  s  i  des  o f  t he  road .  Unno t i  ceab ' l  e  t o  t he  d r i  ve r ,
t hese  re f  I  ec t  r ed  

' l  
i  gh t s  i  n t o  t he  ad jo i  n i  ng  t e r ra i  n  and  an  op t i  ca l

wa rn ing  f ence  i s  p roduced .  Any  app roach ' i  ng  w i l d l i f e  i s  I a re ]
a l  e r t ed  and  s tops  o r  r e tu rns  t o  t he  sa fe t y  o f  t he  coun t r ys  i  de  .
Immed ' i  a t e l y  a f t e r  t he  veh i c l e  has  passed ,  t he  re f l ec to r s  become
inac t i ve ,  t he reby  pe rm i t t i ng  t he  an ima l s  t o  c ross  sa fe l y . "

I ns ta l l a t i on  o f  a  w i ' l  d l i f e  wa rn ing  re f l ec to r  sys tem,  a  r educ t i on
in  speed  o f  coa l - hau lage  t r ucks  and  o the r  m ine  re l a ted  t r a f f  i c  and
inc reased  awareness  o f  w i ' l  d l  i f e  va lues  by  m ine  assoc ' i  a t ed  emp ' l  oyees
shou ld  resu l t  i n  a  r educ t i on  o f  dee r -h i ghway  mor ta l  i t y  p rob lems .
Such  a  reduc t  i  on  wou  I  d  rep  resen t  sa t  i  s f  ac to  r y  m ' i  t ' i  ga t ' i  on  .

I n  i  ns tances  whe re  conveyo rs ,  s l  u r r y  I  i  nes  o r  any  o the r  s t r uc tu re
hav  i  ng  po ten t i  a l  t c l  be  a  ba r r i  e r  t o  b i  g  game movemen t  i  s  t o  be
deve loped ,  passage  s t r uc tu res  mus t  be  p rov ided .  Gene ra l l y  speak ing
ove rpass  and  underpass  t ype  s t ruc tu res  a re  recommended  i  n  o rde r  t o
a ]  I  ow  passage  o f  b i  S  game  to  hab i  t a t s  e i  t he r  s i  de  c l f  any  ba r r i  e r .
These  c ross ' i  ngs  shou l  d  be  p l  aced  a t  t he  po i  n t s  t o  be  i  den t i  f  i  ed
f rom i n tens i ve  s tudy  o f  b i g  game  movemen ts  i n  r e l a t i on  t o  t he  m ine
p lan  a rea .  Such  s tudy  wou ld  no t  be  requ i red  i f  t he  s t r uc tu re  was
adequa te l y  e ]  eva ted  t o  a l ' l  ow  un inhab i t ed  passage  o f  b ' i  g  game  a long
i  t s  en t  i  r e  1  eng th  .

Unde rpasses  shou ld  have  a  m in  cJea rance  o f  t h ree  me te rs  ma in ta i ned
ac ross  a  span  o f  a t  l eas t  f i ve  me te rs .  Ove rpasses  shou ld  be
des ' i  gned  as  a  c i r cu ja r  ea r t hen  ramp  w i t h  t he  ba r r i e r  b i sec t i ng  t he
ramp i  n to  two equa I  ha I  ves as  f  o  I  

' l  
ows :

On  e i t he r  s ' i  de  o f  t he  conveyo r  a  ha l f - r ound  ramp  w i t h  a  s l ope  no
g rea te r  t han  3 :1  on  a  f i ve  me te rs  w ide  pa th  p l aced  a t  an  ang le  gO
deg rees  t o  t he  conveyo r  and  t ape r i ng  a round  t o  a  s l ope  o f  5 :1  aE

O,'
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pa ths  ad jacen t  and  pa ra l  I  e ' l  t o  t he  conveyo r .  The  p l  a t f  o rm  ove r  t he
conveyo r  shou ld  be  conc re te  o r  some  o the r  ma te r i a l  t ha t  wou ld  no t
echo  when  be  i  ng  c rossed  by  b  i  S  game and  shou  I  d  be  o f  cha rac te r
s  i  m i  I  a r  t o  r ock  o r  na tu ra l  ea r t h  .

So i ' l  s  assoc ia ted  w i t h  e i t he r  c ross ing  s t y ' l e  shou ld  be  o f  t he  A  o r
B  ho r i zons  t o  a l l ow  f o r  deve l c l pmen t  o f  vege ta t i on .  Vege ta t i ve
cove r  mus t  be  es tab l i shed  i n  assoc ia t i on  w ' i  t h  a l l  c ross ing  s i t es .
Th i s  w i  l ' l  l e ssen  anx ie t y  o f  ' i  nd i v i dua ' l  an ima l s  us i ng  t he  s ' i  t e
t h rough  deve lopmen t  o f  a  na tu ra l  appea r i  ng  env i  r onmen t .

Ma tu re  p i n i on  o r  j un ipe r  t r ees  and  an  abundance  o f  b rowse  p ' l  an t s
need  t o  be  p l aced  p rox ima l  t o  c ross ing  po in t s  i n  o rde r  t o  p rov ide
a  sa fe  t r ave lway .  The  b rowse  p lan t s  w i l l  a l so  se rve  as  a  pe rmanen t
a t t r ac t i  on  f  o r  b i  g  game  to  c ross i  ng  po i  n t s .  Add i  t i  ona l  

' l  y ,  a
m i  x t u re  o f  g rass  and  f o rb  seeds  shou ' l  d  be  b roadcas t  ove r  each
c ross ' i  ng  po in t  t o  s t ab i l t ze  t he  so j l  and  enhance  t he  f o rage
s i t ua t i on .

App rop r i  a te i  y  s i  zed  bou l  de rs  may  need  t o  be  p1  aced  a t  c ross i  ng
s i t es  i n  o rde r  t o  con t ro ' l  o f f - r oad  veh i c l es  u t i l i zed  i n  ou tdoo r
rec  rea t  i  on  .

I ndus t r i a l  deve lopmen ts  a re  encou raged  on  hab i t a t  use  a reas  t ha t
a re  ranked  as  be ing  o f  

' l  
im i t ed  va lue  t o  w i  l d l ' i  f e .  I t  shou ld  be

no ted ,  howeve r ,  t ha t  r ec l  ama t i  on  j  s  u  I  t i  ma te l  y  expec ted  on  any
w ' i  l d l  i f e  use  a rea ,  !  €ga rd less  o f  i t s  va lue  t o  w i  l d ]  i f e .
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r t ld l l f e  resource  ln  sou theas te rn  U tah .

Iarry  B.  Dal ton
C. Brent  Farnsworth
8anda11 B.  Sol th
R. Cralg l lal lace
Foger B.  l { t lson
Sanuel C. l{ lnegardner
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SPECIES LIST OF VERTEBRATE I{ILDLIFE
THAT INTIABIT SOUTHEASTERH UIAH

Utah  l s  be l leved  to  be  lnhab t ted  by  ?34  spec les  o f  ve r teb ra te  u i l d l l f e .
For . r r  hundred for ty- f lve of  t ,hese specles are protected:  2 aruphlb lans,  z
rep t l l es ,  26  nanmals ,  58  f t sh  and  357  b l rds .  One  hundred  o f  the  p ro tec ted
s p e c i e s  a r e  g a n e  s p e c t e s :  1 0  s p e c l e s  o f  b 1 g  g a n e ;  2 0 ,  f l s h ;  1 0 ,  f u r b e a r e r s ;  q 3 ,
o igratory galDe b l rds;  5 ,  snal l  gane uammals;  and 12,  upland,  snal l  gaee b i rds.
Table 1 prov ides a conpar lson of  lnhabt ta!1on by gane specles betreen Utah
Div ls ion  o f  l { l l d l l f e  Resourcers  f l ve  reg l .ons .

Sou theas te rn  U tah  le  lnhab l ted  by  466  spee les  o f  ve r teb ra te  r t l d l t fe  ln  s !x
b iogecg : 'aph lc  a reas  (Tab le  2 ) .  Three  hundred  fo r t y - th ree  o f  these  spec les  a re
protected:  2 anphib lans,  26 uannals,  38 f lsh and 277 b i rds.  Sevehty-p1t i "  o f
the  p rc tec ted  spec les  tha t  l nhab l t  sou theas te rn  U tah  a re  ga t re  spec ies :  9
spee ies  o f  b ig  gane ;  13 ,  ga t re  f l sh i  g ,  fu rbeare rs ,  3 l : ,  o lg ra to ry  ga t re  b l rds i  I ,
soal l  EaBe aacmars l  and g,  upldnd,  suar l  gane b l rds.

Sout ,heastern Utah has been d lv lded ln to s lx  b logeographlc  areas.  Each
area a l lops an over lap of  n l ld t l fe  specles that  lnhabl t  cont lguous lor  and 

'

h lgh e levat ton areat .  Thls  procedure ras ut t l lzed to reduce any controversy
thaL uould norual ly arlse l lou a i lsharp l1nen drayn on a trap.

A- l lasatch Plateau extendlng east froo Skyl lne Drlve to Hlghray 10 and bor:ndeC
on the nor th by Highway 6 and on the gouth by Interstate 70.

8-  l lest  Tavaputs Plafeau lnc ludlng a l l  dra lnages ln to the Pr lce l lver  dra lnage
frcn Sold ler ts  $rrnnt t  east  a long Reservat lon Rldge and lne ludlng the

.  dra inages ln to Argy le,  Htne Hl le  and Hinnle Haud creeks;  bounded on the
east  by the Green Rlver  and south and vesL by Highnay 5.

C-  East  Tavaputs Plateau bounded on the east  by the Colorado-Utah state l lne;
on the south by Interstate ?0;  on the west  by the Green River  and on the
north by Uintah-Ouray fndlan Reservatlon and ttre Utntah-Grand county l lne.

D- San Rafael Sr+eII and San Rafael Desert bounded by Hlghway 6 on the north;
Highway 10 on the Hest; the Green Rlver on the east ard the Enery-tJayne
county l1ne on the south.

E- l ienry Hountains and Burr Desert bounried on the north by Enery-l fayne county
I lne;  the Green and Colorado r tvers on the east ;  Lake Ponel l  on the south
and Capl.t 'ol  Seef Hattonal Park and the l{at,erpocket FoId on the west.

F- Hountains and deserts of Grand and San Juan countles south of Interstate
Highway 7A and north of the San Juan Rl,ver bounded on the east by the ULah-
Colonado border and on the uest by the Green and Colorado r l .vers and Lake
P o u e l l .

Each speeles ls l lsted by cotrtron narBe fol lored by the generlc and speelf le
noaenclature.  The sfatus for  eaeh speeles Has detera ineC by the authors af ter
evaluablon and consul tat , lon f roo severa l  sources.  The l ls t lng for  t rarmals l ras
d e v e l o p e d  f r o n  S p a r k s  ( l g ? q ) ,  B u r t  a n d  G r o s s e n h e l d e r  ( 1 9 ? 6 )  a n d  D u r r a n t  ( t 9 5 e ) .
The pr funary sources consul ted tn coupi l lng the b l rd l ls t  Here Behle and Perry
( 1 9 ? 5 )  a n d  l - . a y n a r d  e t  a l .  ( 1 9 ? 6 )  a r t h o u g h ,  P e t e r s o n  ( 1 9 6 9 ) ,  R o b b l n s  e t  a I .
(1966)  and  udvardy  and  Ray f te ld  (1977)  Here  a lso  used .o

1  0c -6



H o l d e n  ( 1 9 7 3 ) ,  B a i l e y  e t  a l .  ( 1 9 7 0 ) ,
( 1 9 6 3 )  H e r e  c o n s u l t e d  f o r  p r e p a r a t i o n  o f

E d d y  ( 1 9 6 9 )  a n d  S i g l e r  a n d  H i l l e r
t h e  I l s t  o f  f l s h e s .

c
U
R
0

The s ta tus  o f  rep t i l es  and  anph ib lans  Has  de te ra ined  th rough  d tseuss ion
w i t ' h  l oca l  he rpe to log is fs .  The  phy logene t i c  t i s t i ng  i s  a f te r  S t ,ebb i .ns  (  1966  ) .
Tannen  (1975)  was  consur ted  fon  spec ies  lnhab l t i ng  u tah .

The  fc l l o r ing  code  le t te rs  a re  g iven  fo r  each  spec les  io  desc r ibe  iLs
s t a t u s .

S ta tus  r :nknom I t  i s  be l ieved  tha t  these  spee ies  a re  p resen t ,  bu t  l i t t l e
is  knosn of  the i r  populat ion dyna.u ies.
connon These speeies are r idespread and abundant .
unccnrnon  These  spec ies  a re  w idespread ,  bu t  no t  abundan t .
Fare These speeies are se ldoo tdent l f led dur ing any one year .
Occasional  These species are per lod lca l ly  ldent i f led dur lng a long teru
p e r i o d - - 1 0 - 5 0  y e a r s .
Accldenta l  Dls t r tbut lon fon these specles does not  nornal ly  lne lude thts
area.  s igh. t lngs are as far  between as 50 to 100 yrears.
Endangered These species are endangered t r iLh ext lnct lon or  ext t rpat ton
froo wl ld land ln  Utah.
Threatened -  These speeles are threatened r i th  beeooing endangered in  Utah.
L i -n i ted These specles are connon but  rest r lc ted to a par t lcu lar  use area
or  hab i ta t  bype  ln  U tah .
Ext i rpated These specLes have d isappeared f ron r i ld land habt t ,a ts  in  Ut ,ah.
Protected These specles are protect ,ed by gtate or  federa l  laus ln  Utah.
Nonpro tec ted  These  spec tes  a re  no t  p ro tec ted  by  any  laws  ln  Ubah .

The fo l lowing tera inology is  used t ,o  descr ibe the seasonal  s tat ,us for  av ian
s p e c i e s .

Trans- ient  -  These speeies pass through sc: : theastern Utah twlee a year  dr . r r ing
the i r  n ig ra to ry  t rave ls .

.Re-sJt de.nt - These speeles occur yearlong ln southeastern Ubah.

Su=-er  Resident  -  These species breed 1n southeast ,ern Utah and o igrate
elser+here for  the winter .

I t i n t e r  R e s t d e n L  -  T h e s e  s p e c i e s  b r e e d  e l s e w h e r e  b u t  r i n t e r  l n  s o u t h e a s t e r n
U t a h .

l io te ,  the  spec les  narked w l th  an  as ter lc  ( * )  a re  o f  h igh  ln reres t  to  thesrare  and those narked s lch  an  exc laq , : r i .on  uark ( ! )  have pocent la l  to  inhab icthe  env i ron : - : I .  
Ih :_pro jec t  a rea .  (H ig iz  jnceres i  spec ies  are  those c ie - f jned  asbe!ng oi eccnonuc rn-ioriance frcn ejtl:er a consurr-ot:ve or non-consurilptive

: : ; f i : : j ;11 . ; '  
n^vins special  aesthet ic, '  sc jenrr f ic , .  educa t jonal  or  ecotosical
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Blogeograph lc Popu la  I  ton
s o . . c l o 3  A r e n  I n h f l b l t c d  S t a t u s  T r c n , l  l l a b L t a t  U s c  , , r i a

$#

o
c)

d

Ftshes  3B spec  les  [n  sou theas te rn  ULah
F a n t l y  C l u p c l d a e

Threadf ln  Shad ( I torqsoma lgtenense)

Faro tI y Sa lrnon t dae
I  CuL th roa t  T rouL  (Sa Imo g la rkLL

t  f ia lnbou Trout  ( fa lmo nal rdner l l

.  Brom TrouL ( Sa lmo tr"u[ta L

.  B rook  T rou f  JSa lve l tnus  fq l t tna lLs l .

Faot  ly  Esoc tdae
r l lort.hern Plke lErp", tqqlusl

Fan t l y  Cypr tn ldae  
' r  ' :

Long f tn  Dace  (4no i l l a  qh rvson i r r te r l

Carp  (C lo r tnu l  ea rDtg l

a

ULah Chub ( -C t l  a  at rar  [a  I

E '  F

A ,B ,D ,F

A , B , E , F ,

l r B r E r F

l r F

E 'F

E r F

A r B r C r D , E r F

C-P Stable

C-P S tab le

S L a b l e

St  ab l  e

S [ab le

Un knoun

Unknosn

SbabIe

L-P

c-P

L-P

L-P

K-P

c-P

[ a k e -  p e l a g  t c  a r e a s

lakes- rocky  shores ,
d e e p  p e l a g l e  r a t e r ;
r l v e r - p o o l s ,  r l f f l e s ,
a n d  o v e r h a n g l n g  b a n k s

[ ^ a k e - I  I t t o r a l  a n d  p e l a g  t c  a r e a s
r t v e r s - p o o l s ,  r t f f l e s ,
o v e r h a n g t n g  b a n k s

t a k e - p e l a g l c  a n d  l l I t o r a l  a r e a s
r l v e r s - p o o l s ,  r t f f l e s ,  a n d
overhang tng  banks

L a k e - p e l a g  I c  a n d  I  t  I L o r a I  a r e a s

[ a k e - I t t [ o r a I  a r e a s  v t t h  s u b -
nerged  L rees  and  b rush

Unknovn

L a k e s - I t t t o r a l  a r e a s ;
y a t e r  a r e a s  l n  r t v e r s ,
s l o u g h s ,  c r e e k s ,  a n d
l r r l g a t l o n  d t t c h e s

q u t e !
p o n d s ,

I r r  l ga  t  l on  d  L  tehes  ,  ponds  ,
s l o u g h s ,  c r e e k s ,  r l v e r s ,
anc l  Ia  kes

A ' B L-P Jtbundan[



Popul  a t  lon

LeaLhers tde Chub J f i tLa eonet l

l l umpback  Chub  (0L Ia  eynha l

DonyLa t l  Chub  GL la  e \gqqns l

Round ta LI  Chub (  G I  I  a r :obus ta l ,

Red  Sh tne r  fHo t roqLs  l u [ ren r l s l

San Shlner ( l totroptq sf igqql lngusl

Fathead Hlnnov (ptpgDhalgl  nr:omelaqL

Colorado Squarf lsh ( PtvehoRhe[ul l,uc LUl t

Longnose Dace ( jh l r l tq l ' tVs  eataraetae l '

Speck led Dace ( t lh tn tCh[vs  q fe t t lps ] .

Beds tde  S t r l ne r  ( [ t cha r .dson lus  ba l tea tus l

Faut Iy  Catostooldae
lJh t te Sucke r f  Cqtos [onus. .eonrmef son t I

B l  uehead Sucker  (  Ca, tos ior0r{s  d t  reobolus }

a- Ct
c)
I

(o

a

A ' E

B

B , C r F

B , C r r ) r E r F

B r C r D , E r F

F

B r C r D r E r F

B r C r D r E r F

A

l r B r c r D ,  E r F

A r B r D

E ' F

A r B r C r D r E r F

r e n {

S L a b l  e

Decreas  Ing

Decrcas  lng

S L a b I e

. Inc reas  tng

Increas tng

SLab l  e

Decreas lng

Unknown

SLab l  e

S tab I  e

c-P

E-P

E - P

c-P

c-P

c-P

c-P

E-P

K-P

c-P

C-P

P o o l  a n d  r l f f l e  a r e a s

E d d L e s  a n d  b a c k w a L e r s

H a l n  c h a n n e l s  o f  I a r g e  r  l v e r s

R l .  f  f l e s  a n d  s t a g n a n L  b a c k v a  L e r s

H l f f l e s ,  p o o I s ,  b a c k H a t e r s ,
a n d  e d d l e s

B t f f l e s ,  p o o l s ,  b a c k v a t e r s ,
a n d  e d d l e s

P o o I s  a n d  b a c k g a t e r s

S I o u  u a t e r s ,  e d d l e s ,  b a c k v a t e r s ,
and  la rge  poo ls

P o o l s  a n d  r t f f l e s

P o o l s  a n d  r l . f f l e s

L a k e s ,  c r e e k s  a n d  r t v e r s

U-P

c-P

Unknonn

Unkrtown

Unknown

P o o l s ,  r l f f l e s  a n d  l a k e s
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Blogeograp l r  l c Popu la t  i on
S p e c l c s  f i r e a  T n l t a b t t c d  S t a t r s  T r c n d  l l a b l L : l t  l J 3 c  l r e a

F lanne lmouLh  Sucker
( C a l o s t o o u s  J  a t  I  o l  n n t s ) .

Hounta ln Sucker
( Ca t-ostomgt Pl a tYfhYnchqs L

* l lumpback Sucker (.Xvrauchen texarurs)

FamLly  I c t .a lu r tdae
*  B lack  Bu l lhea6  (TdF4 lu rus  ge las l

*  I e l l o u  B u l l h e a d  ( T c b q l u r u q  n a t a l l s )

*  Channe l  Ca t f  t sh  (  Te [a lu r t l s  oune ta tus l
--l

iJt o

f lan [1y Cypr lnodont l .dae

d  P l a t n s  K t l I l f l s h  ( F u n d u l u q  k a F s a e )

Fanl. ly Poec tI  t  tdae
HosquI to f t .sh (Gambusla.  a f fLn ls- l

Fan t l y  Co t t tdae
*  H o t t l e d  S c u l p L n  ( L o t t q s  b a l r d I l .

FanL ly  PercLch ty tdae
'  S t r tped  Bass  (Horone  saxa tL l t s )

Fao t l y  Cen [ ra rch ldae
Green Sunftsh f. leqontt evFneLlug.L

*  B luegL I I  l t -eoomls  naeroeh t ru r )

B r C r D r E r F  C - P  S t a b l e

E r F  n - P  S t a b l e

B , C , D , E ' F  c - P  S t a u l e

Poo ls  and  r l f f l es

P o o l s  a n d  r L f f l e s

Large r lverg s l . th
sf , rong currents

Pool  s  ,  qu [e I  r ra  ter  and I  ake s

Q u t e t  u a t e r  a r e a s  a n d  l a k e s

P o o l r ,  r l f f l e s ,  q u l . e t  v a t e r
a reas  and  lakes

Qute t  uaLer  a rea t

Qu le t  na te r  a reas

Bocky  r l f f l es  and  poo l  a reas

[ake-pelag [c  area!

Qu l ,e [  backya ie rs  and  lakes

Lrkes - l  t t bo ra l  a reas  s t . th
rocky shores and submerged
brush

B , C , D , E , F

l

B r C r D r E r F

E r F

B r C r D r E r F

E ' F

C - P  S t a b l e

L - P  S [ a b l e

R - P  D e c r e a s t n g

R-P S fab le

R-P SLab Ie

C-P SLable

C-P Inc reas lng

C-P Stable

C-P S tab le

F
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* Largemouilr B.rgs
(  H te toober r rs  .9a l  mo ldeg  I

*  B lack  CraPpLe
(Pomox [s  n tsromaqul  atq i ) .

Fan t l y  Perc tdae* 
Perch (  Per :ca f  laYeseensl

*  H a l I e y e  ( S L L z o r t e d t o q  v t t r e q m l

A r B r C r D r E r F

E 'F

F

E ' F

A r B r C r D r E r F

A r B r C r D r E , F

C - P  S l a b l e

C - P  S L a b I e

U-P

c-P

K-P Unknorar

C-P Unknown

R l v e r s - q u [ e L  n a b e r  a r e a 3 ;
l a k e s - I L t t o r a l  r o c k y  a r e a s '
u l . th  submerged  b rush

take- I  I t t o ra l  zone  a round
subnerged brush and t rees '
a n d  p e l a g l c  a r e a s

Unknosrt

Lake-deep vat ,er  around
rocky bot ioms

Qu l .e t  sa te r  o f  ponds ,
r e s e r v o l r s ,  I a k e s ,  t e n p o r a r Y
ra ln  poo ls  and  s t rea rns  f  rom
a r t d  s a g e b r u s h  p l a  I n s  t o
r o l l l n g  g r a s s l a n d s ,  n o u n t a [ n
neadons and forest  s

Sagebr rush  f l a f  s ,  p ln ton -

J u n l p e r  r o o d l a n d s  [ o  h t g h
e l e v a b l o n s  l n  s p r u c e - f l r
connun  t t  tes

Unlcnosn

Stab le

J

o' c )
. l

J

t\ -r

, n p h t b l a n s  - -  l l  s P e c l e s
Fan LIY AurbYsbonat tdae

* Ttger  Salanander

tn southeastern ULah

( Ambystoqra t  tqr  lnum L

Famt ly  Pelobat ldae
Oreat  Bastn SPadefoot  Toad

(  Seaoh longl l  tq termfrntanuql



l {esEern SpadefooL Toad
(seqph lqnus  hammond [ ]

Fanl, ly Bufonldae
lJestern Toad (nqfe [oreasl

Red Spotted Toad (Bu fo  nune t4 tuq l

Blogeograph [c
r c a  I n h a h

D r E r F ,

l r B r c r D r E r F

C , D , E , F ,

A r B r C r D r F

Popu la t  l on

K- P Unknovn

6- P Unknown

C - P

c -P

Unknorrn

Unknoyn

l l a s h e s ,  d I k a I  L  f l a t s ,
f o o t h l . l l s ,  o o u n t a t n
v a I l € y s r  l n  o p e n  v e g e t a l l o n
and  shorbgrass ,  where  so l l  l s
sandy  and /o r  g rave l l y

Deser t  s t reansr  JpF tngs ,
g r a s s l a n d s ,  u o o d l a n d s ,  a n d
Dounta ln  neadoHs

Open grass land and rocky
canyonr

G r a s s l a n d ,  s a g e b r u s h  f l a t s ,
u o o d s ,  d e s e r t  s t r e a m s r '
va l leys ,  f l ood  p la  ln r ,  fa r rs ,
and  c t t y  backyards

P r a l r l e s ,  d e s e r t l ,  q u l e t
Ha ie r  o f  g t reanr ,  g rass -
landr  and  sagebrush  p la l .ns

Gracsy  poo ls ,  l akas ,  and
marshes  o f  p ra l r l es  o r
nounta Ins

I

to

c-P Unknonn

CJ Unknorm

$odhouse' r Toad ( Fu fo Utgdhquse t )

Great Platns Toad (BUfC qqrnatusl

Fantly l ly l  t ,dae
Chorus Frog , (  Psel rdacn[ l  t  n lssr tqta)



Canyon Tree Frog (  l l v l  a  Eren IeoLor  L

FanL ly  Ran tdae
'  BuLl f rog ( f lana caigsbetar la l

Leopard Frog (.Bana ololonsl

r t l l es  - -  36  spee le r  tn  sou theas te rn  U tah
Fanl l  L ISuan ldae

'@uckual la  ($ i ruromal  qr  ohesl rs l
c)
I

I  St lared Ltzard (CrqtFohvtt t i l  ggl larts l

E 'F

A ,B ,C ,D ,E ,F

E ,F

ArB rCrDrE rF

A r B r C r D r E r F

PopuI  a  I  l on
r e n

L-  p Unknonn

D e c  I  l r r l n g

UP Unlmonn

L-P

c-P

Unknorm

Unknom

I n l e r m t L t a n L  o r  p e r m a n e n L
s t reans  v lLh  rocky  poo ls
l n  c a n y o n s  v l t h  c o L [ u n v o o d s
or  oLher  t rees

Co lo rado  B tve r -usua l l y  qu le i
r ra te r  rhe re  the re  l s  th le f
g rou th  o f  aqua i l c  vegeLaL lon

S p r t n g s ,  c r e e k s ,  r l v e r s ,
p o n d s ,  c a n a l r ,  r e s e r v o l r s
and ret  neadons

F o c k y  h f l l s t d e s

Canyons,  rocky gul  t  l ,es,
noun ta ln  s lopes  and  bou lder
sLreHn a l luv la l  fans  nhere
YeBeta t lon  I s  sparse

A r t d  a n d  s e m l - a r l d  p l a t n s  u t t h
bunchgrass ,  sagebrush  o r
o ther  lou  deserL  sh rub
c o m m u n t t l e s ;  a v o l d a  d e n s e
vegeba t  lon

l {ashes ,  sandy  s t reao  banks  and
s a n d  d u n e s  o n  s h o r t g r a s s  p r a  [ r  [ ,
and  fa rm lands

I  Leoparo Llzard-  (  Cf  o taohvt r rs  w ls l  [ze4t  t  ] C-P Un knorm

K-P Unknorm
Lesser  Ear less L lzard

l H o l b r o o k t a  m a c u l a t a l



I

I

Eas te rn  Fence  L lza rd
(  Seelqoor :us l l l ldu la lqs l

Deser t  SptnY L lzard
(See lgoorqs  nasLs te r )

Sagebrush L lzard
(  Seeloporqs qrae lQsusl

o
c)

, l

I  11"" .  L tzard (Urosqurus ornatus l

j  s toe -b lo tched  L lza rd
IUta s tanth! { r lana }

Desert Horned Llzard
(  Phr :vnoipma olatvrh Inqq]

Short-horned Ltzard
( Phqvnosonra dquql.ass I I

B logeograph lc

A , B , C , D , E , F

D , E , F

A r B r C r D r E r F

l r B r c r D r E r F

A r B r C r D r E r F

l  r B  r c ,  D ,  E r F

Unknonn

C- P Unknorm

C-P Unknorm

Forest ,  r roodlands r  pra l r  [e  ,
b r u s h y  f l a t l a n d s ,  s a n d  d u n e s ,
r o c k y  h t t l s l d e s  a n d
far 'ulands

Shadsca le  deser ts r  p tn lon -

Jun tper  nood land ,  H l l l oss
and coLtonnoods.

V a r l e t y  o f  h a b t t a t  t y p e s ;
sagebrush ,  p tn lon -Jun t .p€ f  r
l o r  deser t  sh rub  and
rock l  ands

Trees and rocks

I n h a b t t s  a  v a r l e t y  o f
hab t ta t  t ypes ;  sandy  nashes
y l th  sca t te red  rocks  and
Ior  groulng shrubs

Along r rashes at  the edge of
dunes  ln  ga l tb rush  and
sagebrush areas

Deser t  g rass land ,  sagebrush ,
pLn lon-Jun I  pep  r  p lne -spruce
a n d  s p r u c e - f l r  a s s o c l a I l o n s ,
ex tend lng  f roo  deser [  sh rub
t o  m o u n b a l n  h a b l . t a t s

C*P

c-P

Unknorm

Unknorrn

K-P Unknovn

C-P Unknorm



F a m l l y  I a n L u s l  l d a e
*  U t a h  N t g h t  L t z a r d  ( X a n t u s  l a  v  l q $  l q )

F a o t I y  T e l l d a e
P la teau  l Jh tp ia l l  (Cneml4gnhorus  ve lox l

lJestern l fh tpta tI
( C n e q t d q n h o r u s  t  l s r l s l

Fanl ly Sclncldae
. lf lny-I tned Sktnk
t id.Eu$gl.e-l. multlvtrratu.d

I

;

l {estern Sklnk
(FUmeces  skL l ton  lanu l l

Fanl ly  Boldae
Rubber  Boa  (Char lna  -bo t tag l

B logeograph  Ic
a

E ' F

A r B r C r D r E r F

E 'F

PopulaI  ton

Unknonn

Unknown

GP Unknogn

K - P

I

U;rknorm

K - P Unknorm

C- P Unknorm

Dead c lunps  o f  yucca  p lan ts
and r loodrat  ntddens

H o u n t a l n s  l n  p l n t o n - J u n t p e r
uood land  and  loxer  edges  o f
ponderosa ptne foresLs

DeserL  sh rub  eoaoun l t l es
xhere  p lan [s  a re  sparse
and  the re  a re  open  a reag
fo r  runn lng

Shor tg rass  p ra t r le  tha t
ex tends  tn to  the  mountd tns ;
o f t e n  v a c a n t  l o t s ,  c t t y
d u m p s  a n d  b a c k y a r d s '

Grass lands ,  uood lands  and
fo res tg  [n  rocky  hab l , ta t
near  s t reaEs  u t [h  abundan t ,
cover

Grass lands ,  r rood lands ,  and
fo res ts  ry t th  ro t t tng  Iogs ;
ofLen found under  rocks and
u n d e r  t h e  b a r k  o f  f a l l e n  o r
s t a n d t n g  d e a d  t r e e s



Blogeograph Ic Popula i  lon
S p e c l c s  t l r e a  r n h a b t t e d -  S l a t u r  T r e n d  l l a b l L a t  U s e  l r e a

Fan t l y  Co lubr ldae
Soooth Oreen Snake

(Ooheodrvs  ve rFa l  l s l

j  StrLped t l tr tpsnake
(Jast  tPonb Ls taen I  q lus l

F

A r B r C f D r E r F

E,F

A r B r C r D r E r F

Unknorm

t

Unknorrn

K-P Unknosn

K-P Unknonrt

K-P Unknorm Damp grassy env lronrnenL

C-P Unknonn

Coachvh l .p  (Has t Ieonh ls  f l  ane l lumL

Bacer  fQp tuber  eons t r le lg r l

Corn Srrake (Elanhe nui ta ta l

f l lngneck Snake (Ptadoohtq quneta lu l ) .

K-P

Brush lands ,  g rass lands ,
sagebrush  f l a ts ,  p ln ton-
Jun tper  rood lands  and
open  p tne  fo res ts

U t t l l z e s  a  v a r l e t y  o f
h a b l t a t s  b u t  s v o l d s  d e n s e
vege ta [ lon l  roden i  bu r rows ,
rocks and braneher are used

Headoysr  rpa rse  b rush  and
fores i  openlngs e l .Lh ren[-
a r ld  and  uo lsb  a reas ;  g rassy
p laces  near  roeks  and  logs
are preferred

SLrean and r tver  boLtoars
rocky  rmoded  h l . l l s ldes ,
con t fe rous  fo res ts ,  and
farn land r l l . th  rodent
burrorrs ,  rocks and logs

l to  t s t  hab t ta ts  usua l l y  l n
the nounta lns or  a long st reao
and r lver  bot tons

F - ,
t s  o ,

( ) '
I

o)



I Copner Snale
(  l '  I tuorh  I  s  rqe lano leqe l ls )

* Htlk Snalcr
( t .qnnrqlcl t  ts tr :  tannl l lunl

Corrnon Khgsnake
(Lnmqf,qgrl  t  I  i l  setulqs I

Comon Crrtec
Crhqnnonh t l

Snake
s  L f ta l  l s )

Blogeograph lc

A r B r C r D r E r F

A r B r C r F

E,F

A r B r C r D r E r F

Populat  lon

C- P Unknourn

Ir P Unknornr

K- P Unknonn

t

Lr p Unknom

K-'P Unlsrorm

C-T Unknorm

L o u l a n d s  t o  h t e h  m o u n L a I n s
l n c l u d l n g  d e s e r L ,  c o n l f e r o u s
fo res t  and  fa ro land  bypes ;
g r a s s l a n d  a n d  o p e n  b r u s h l a n d
are  p resc r lbed

Var te ty  o f  hab l f , sLs  f roo
lou lands  to  oounba tn r ;  ro t ten
logs  and  s tumpt  a re  p re fe r red

Var le ty  o f  hab l . ta ts  f roo
lo r r lands  to  ooun ta lns  u l . th
rock  ou tc rops  and  c l rmps  o f
vege ta t ton  under  ro t t l , ng
logs or  rocks

Hounta  lns ,  p ln lon -Jun lper
n o o d l a n d s ,  n o u n t a l n  b r u s h ,
con l fe rous  fo res ts  u l , th
rocks ,  l og l  and  dense  c lu raps
o f  v e g e t a t l o n

P r a l r l e s ,  b r u s h l a n d  a n d
l r r l g a t e d  p a r t s  o f  d e s e r t s

V a r t e t y  o f  t e r r e g t r t a l  a n d
aqua t le  hab l . t s t , r  f roo
Ioy landr  to  noun ta  tns

V a r l e t y  o f  h a b t t a t s ,
u s u a l l y  n e a r  l r a t e r

P
N

o
f ( )

|  'Qnora ltouttaln Klngsnake
@ nvf,eFersnal

Long-nosed Snake
( Rh trlqcht [f uf I econte [l

j  Hestern lcmestr la l  Oarter Snakc
( rhqnno t t l  e lqna r l l r

A ' F K- i, unknonn



B logeograph lc Popu la [  l on

Black-necked Garber  Snake
(ThaFnooh  I  s  gv r loqs  t s I

l lestern Black-headed Snake
L T a n t l l t a  E l a n t e e q s )  , t

j  i l te t  t  Snake ( l f  vos ln lena torouqta l

F

E , F

A r B , C r D r E r F

A r B r C r D r E r F

K- P Unknonn

K- P Unknorm

C- P Unknorm

t

U. P Unknorm

U- P Unlcnoyn

C-'P Unknorm

Deser [  and  g rass lands

Grass lands ,  nood lands  and
deser ts ;  o fLen  found  under
rocks and log l

P l a L n s ,  s a g e b r u : h  f l a t s ,
deser t  and  *ood lands ;  o f ten
found under  rocks and
s u r f a c e  l t t t e r

Prefers rock p l les and
roden t  bu r ro r rs  on  g rass lands ,
b rush lsnds ,  uood lands  and
fo res ts ;  avo tds  sparse ly
vege ta ted  deser ts

Prefers rock p l . les snd
rodent burross on grass_
Iands ,  vood lands  and
f o r e s t s l  a v o t d s  s p a r s e l y
v e g e t a t e d  d e s e r t s

Prefers roek pLles and
roden t  bu r roys  on  g rass lands ,
b r u s h l a n d s ,  v o o d l a n d s  a n d
f o r e s t s l  a v o l d s  s p a r s e l y
v e g e t a t e d  d e s e r t s

Fan l l y  Cro ta l ldae
Hop l .  Ra t t l esnake

( C L o t a l u s  v t r t d l s  n u 4 E t u q l .

t s O
t4t ()

I
@

Pra l r te  Ra t t l esnake
( C r q t q l  u s  v t r l d  t s  y t C l d t s !

I  Utaget  Faded Fat t lernake'  ( C [ o t e l u s  v l n l d L l  e o n e o l e r l



rds  2 ' lB  spec les  [n  sou thea : te rn
Order  Gav t l fo rnes

F a o l l y  G a v  I t d a e
Common Loon (Gavla lmmer l

Blogeograph lc
h

A r B r C r D r E r F

A r B r C r D r E r F

l r B r c r D r E r F

l ,B r c ,D ,E ,F

A r B r C r D f E r F

A r B r C r D r E r F

Popu la t  l on

Ubah

c n

S t a b l  e

S t a b I e

Stab l  e

Unknown
H *
$.

Order Pod tcLped I fornes
F a n l l y  P o d t c l p e d [ d a e

Horned  Grebe  (Pod teens  au l l t t t s l

E a r e d  G r e b e  ( P o d l e g b s  n l a f l q q l l l s l

llee[ern Grebe
RAeehmonhorq l  oec  lden ta l  t s l

l
(o

Pted-bLl led Grebe
(Po4L lvpbus  nod tegos)

0rder  Pelecant fornes
Fao t l y  Pe lecan ldae

* l lh l te  Pel lcan
( Pe l .e.eanuq ervthrqr:hvnqhos.l

Fant ly  Phalacrocorac ldae
* Double-cP€gt€d Connorant

( Pha }agfee.ocaI agr t  tr ls I

u-P
t rans lenL  and
H lnLer  res  ldenL

R-P
t rans ten t  and
sumneP restdent

c-P
sunmer res ldent

K-P
sunner res ldeni

c-P
lumner res ldent

L-P
tranglent and
sunner resldent

K-P
3umuer res ldent

Lakes  o f  con I fe rous
f o r e s t s ,  o p e n  l a k e s ,
r e s e r v o l r s  a n d  b a y s

lakes,  ponds and
reservo l rs

Lakes ,  bays  and
reservo l rs

S loughs ,  bays  and
reservo l rs  and  laker
n l . th  energenL  vege taL lon
fo r  nesL lng

P o n d s ,  l a k e s ,
st reans and marghes

Stab le

Stab Ie la rger  sha l lo ] ,  bod les
of  r ra ter  and large
r  l ve rs

A  r B r C r D ,  E r F Urrknown B a y s ,  l a k e s  a n d  r l v e r s



i . . ' , ,, ' .O

Blogeograph [c Popula t  lon

Ordcr  C lcon l t fo roes
Fan l . l  y Arde ldae

*Grea t  B lue  l l e ron  (Ardee  herod tas l

G r e e n  H e r o n  ( B u t o r L d g s  l t c t a t u s l

Cai t le  Egret  (Bubuleqq lb ls l

Snorry Fgret Jlsretta thula)

o
' .?
t I

Bnf""r-cronned i ltght Heron
( l lYc t, Lcorad nvc t tegra x )

Least  B l . t te rn  ( r fohr ivehuq er t l l s l .

lner lcan Btt tern
(Bolaurul  lent. ] lnqlnosus)

Fant lY Clconl  ldae
l food Stork (Hvcterta amerlganaL

Faot ly Ttrresklorntth ldae
*uht [e- faced Ib ts  (B lcead lq  ch[h t )

A r B r C r D r E r F

B r E r F

E r F

l r B r c r D r E r F

l r B r C r D r E r F

D r E r F

A r B r C r D r E r F

D , E , F

K-P
res ldeni

R-P
t r a n s l e n t .

0-P
translent

c-P
sunner restdent

c-P
rumner restdenL

U-P
translent

U-P
luoner resldenf

o-P
translent

K -P
lunner restdent

Unl<nown

Unknorm

Unknom

Stab le

Sbab Ie

Unknorn

Stab le

Unknonn

Harshes ,  sha l lov
r e s e r v o l r s ,  r t v e r s t
sL reamt ,  shores  and
l r r l g a t l o n  d l i c h e s

Harshes ,  rooded  s t reams '
r l ve rs ,  sua l l  ponds  and
lake  narg ln r

l tarshes ,  I  ake Earg lns ,
and  l r r tgaLed  lands

t la rshes ,  ponds ,  l ake
narg lns  and  L r r lga ted
land

l tarshes ,  I  ake oarg tns
and shores

Dense ly  vege tabed
narshes

Dense ly  vege ta ted  marshe

l {arshes,  ponds and
l a k e  n a r g t n s

Harshes  and  t  r r tga ied
I  and

A r B r C r D r E f F Uukrtown



' : , i : : l  r ,  . '

Blogeogra ph 1c' ! i ' i '^ i ' i : "
S n e c l  r . . l  / i t ' c , r  f  n l r . r t , l  L c . l

Popul  a t lon
5 t . . r  t .us Tr"c.n, . l l l , , L  I  L a  L  U s c  

' . r ' c A

Order i lnserl  formes
Famt ly  AnaL ldae
* lJh ts LI I  ng Swan ( 0l or gol rrmb l anggl

*  Trunpeter  Snan (01or  bueelnator)

*  
Canada  Goose  (Bran tq  eanadens ls l

lnr te- f ronbed Goose
(  Anser :  a tb l f ropg )

$Sno" Goose (Chg$ eaeru leseensl
I

T
*  

Rossr  Goose ( -Chgn ross l l l

*  Ma l la rd  ( lnas  o la tv rhvnchqs l

*OadwaI l  (  0 f ras s tCgPgfa)

A , B r C r D , E , F

B , C , D , E , F

A , B r C r D r E r F

A , B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

A , B r C r D r E r F

A r B r C r D r E r F

0-P
u lnLer  res lden t
c-P
t rans  len t

R-P
I rans  lenb

c-P
res ldenb  and
t rans len f

R-P
t rans len t

U-P
t rans len t

0-P
translenL

c-P
nesldent  and
t rans lenb

c-P
res ldenf ,  and
t rans tenb

c-P
res ldent  and
t rang lenb

Stab  I  e L a k e s ,  I a r g e  r l v e r s
an t l  f l e lds

Unknoum lakes and large r lvers

rn*easrns lillil lll";"lililli;"

H
Ol

S b a b I e

S t a b l e

SbabIe

S b a b I e

Stab  I  e

l * b r s h e s ,  f l e l d s ,  l a k e s
and  bays

F la rshes  ,  g ra  ln f  l e lds  ,
reservo l r ,  ppnds  and
bays

l b r s h e s  r  B t ' B l n f l e l d s ,
p r a t r l e s ,  p o n d s  a n d
b a y s

H a r s h e s ,  l r r l g a t e d  l a n d ,
g r a l n f l e l d s ,  p o n d s ,  r l v e
l a k e s ,  b a y s  a n d  r e s e r v o l
ex tend lng  f rom IoHIands
n tounba lns

[ a k e s ,  p o n d s ,  r l v e r s
and  marshes

H a r s h e s ,  g F a l n f l e l d s ,
p o n d s ,  l a k e s  a n d
reservo  l r s

*  P l n b a l l ( A n a s  g c u t a ) A r B r C r D r E r F S t a b  I  e



Blogeograph Ic

A , B , C , D , E , F

A r B r C r D r E r F

l r B r c r D r E r F

l r B r c r D r E r F

A r B r C r D r E r F

l r B r c r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

c-P
res [den t  and
t rans  Ien t

U-P
res lden t  and
trans lent

c-P
res tden t  and
trans lent

c-P
res lden t  and  r
t rans Ient

c-P
ret ldent  and
translenb

R-P
trans [ent

c-P
res tdent  and
translent

U-P
trans lent

c-P
t rans Ieni
R-P
tunner regtdenb

Popu la t  l on

Stab le

Stabl  e

S tab le

S f a b I e

Stab le

S t  a b I e

Stab le

Stab Ie

r

P
{

*  0 recn-u lnged  Tea l (J lnas  g feeea  I

*B lue-v lnged  Tea l  (0nas  d l leo rs l

*C lnnanon  Tea l  (Anas  eva4on tgna l

* Aoerlcan tJldgeon lltrgf ruqer:tcanql

J

*  Br thern Shoveler  ( ln f lF q lvpeata l
I

fo
to

* l lood Duek ( t  I '  soofrsa L

*  Redhead  ( l vQhvg  amer lcana l

*  Ftng-necked Duck (  Avt l rva epl  lFr :Ls )

*  Canvasback (  Avthva va l [s lner la t

l l a r s h e s ,  I a k e s ,  p o n d s ,
r l v e r s  a n d  b a y s

Ponds  and  narshes

SLoek  ponds ,  r t ve rs ,
narshes and lakes

l {a rshes ,  l r r l ga ted  land  ,
pondr ,  l akes  and  bays

I 'brshes,  pondl  and
slonghs

l{ooded r lvers and
ponds

l ' larshes ut th  sooe deep
n a t e r ,  l a k e s  a n d
reservo Lrs

Cont fe rous  lakes ,
vooded  ponds ,  na rshes
and  reservo l rs

l ta rshes ,  Iakes  and
reservo l rg



B t ogeogra ph lc Populat  Ion
! ' ie  n  rea

A r B r C r D r E , F

A r B r C r D r E r F

l r B r c r D r E f r

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

l r B r c r D r E r F

A r B r C r D r E r F

U-P
trans lent

c-P
trans lent

U-P
brans lent

U.P
transtent

o-P
t rans lent

c-P
resldent and
trans lent

R-P
trans lent

c-P
trans lent
u-P
x tn te r  res  lden f

c-P
trans lent

S i a b I e

S [ a b l  e

Stab Ie

Stab l  e

S tab Ie

S b a b l e

Stab le

Stab Ie

S t a b l  e

l a k e s ,  r l v e r s  a n d  P o n d s

l larshes,  pondr  and
lakes

Lakes and r lvers

Lakes,  ponds and
r  l ve rs

large lakes and
re le rvo l rg .  Recorded
occurrence at  Deser t
Lake t{HA

l ia rshes ,  ponds ,  r l ve rs

"10 
reservol rg

l fooded  lakes ,  ponds ,
r l ve rs  and  reservo l rs

l Jooded  lakes  and  r l ve rs
tn  sunner ;  tn  r l n te r ,
o p e n  r l v e r s ,  l a k e s  a n d
ponds

L a k e s ,  r e s e r v o l r s  a n d
r  [ ve rs

H
co

* G r e a t e r  
S c a u p  ( a v t h v E  q q r t l i l

t

*  
Lu" t " "  Scaup (  t tv thva a f  f  tn  Ls l

* 
Co*on Ooldeneye

( Iueenha la  e t !0gu la I

*Bu f f l ehead  (4uc9oha la  a lbeo la l

* lJhlte-ulnged Scoter

--J-Esl3-o-![ts. denlsnd t' )
o
c)
I

f\)(^)

*  Ruddy  Duck  (Qxvura  lamateens ls l

r l looded l lerganser ( HerRus elrett l  latus L

* cotrtron Herganser LUg-cgllil nerlanperl

*  Bed-breasted Herganser

Jj ' ler:nUl lenrator)



SAqe lo t te r  s t rLa - tus l
I

to
r

*Cooperr s Havk

,r f ied-ta 11ed Hark ( nuteq lama legFs [sl

,r f ,ed-shouldered Hayk (t tuteo l lneatgf l

Sva lnsonr s Harrk ( Futeo sHl lnson l)

A r B r C r D r E r F

(.rec [nl, tqr eqonerll ] A r B r C r D r E r F

A r B r C r D r ' E r F

A r B r C r D r E r F x-P

A r B , C , D , E , F

c-P
sumner  res lden i

U-P
res ldent

U-P
restdent  and
trans [ent

c-P
runmer restdent
and t ransten!
R-P
r tn ten res  ldent

c-P
res tdent

A-P
trans lent

U-P
summer reslden[

Popul  a t  lon

S t a b l  e

Ext t rpa ted

Sbab I  e

S L a b l e

Stab le

Stab le

Unknorm

U s u a I I y  r e e n  l n  s k y  o r
pere l red  on  dead  L rees ,
p o s t s ,  c a r r l o n  o r  o n  g r o u n r

U s u a l l y  s e e n  l n  r k y  o r
perched  on  dead  t rees ,
posts,  carr l .on oF on gFouor

lbun ta  [n  wood lands

F o r e s L s ,  t h l c k e t s ,
s c r u b o a k ,  d e s e r t  r l p a r l a n ,
ooun ta ln  sood lands  and
aspen

Broken  rood lands ,  d ry
uooded  eanyons ,  t r l pa r lan
a r e a r ,  p l n l o n - J u n t p e r
a n d  e o n t f e r s

0pen eounbry,  r roodlands,
noun ta lns  and  deser ts

Broken r roodlands,
pr loar l . ly  a long lor r land
r l v e r s  a n d  o f f e n  c l o s e  t o
c u l b l v a L e d  f l e l t l s

Dry  p la lns  and  range land
u t t h  h l . l l s ;  o p e n  f o r e s l
o r  a l p l n e  m e a d o u s  u t t h
3parse  L rees

Blogeograph Ic

0rder  Fa lcon l for rnes
F a n L l y  C a t h a r L l d a e
|  * T u r k e y  V u l t u r e  ( C a L h a r t e s  a u r a )

Cal t fornla Condor
(Gvnnonvqs  ea I  l f o rn  lanus)

Fan t l y  AccLpL t r ldae
*Ooshauk (  Acc lo  l t ,er  aent  l l  ts l

*Sherp-shlnned Havk

)

A r B r C f D r E r F

C , F

I
. * a r B r c , D , E , F S b a b l e



Popul  a [  lon

l *
a

1"

Rough- legged  l l auk  (nUIeo  Iasonus l

Ferrug tnous l lank (  BUteo rera l  IsL

I  
'  

Golden Eagle (  Aor . t  L la  chrvsagQosl

t  *Ba tA  Eag le
'  I t la l  Lqeetus lgueoeeqhalus l

*  I  *Harsh 
Hank (CLEet ls  evqneusl

c, -a
o
c)
rb'an tf y Pand lon tdae
(n  *ospreY (Paqd lon  ha l tae tus )

Farnt lY Faleon Idae
I  * P r a l r l e  F a l c o n' 

l-Eglgg nex Leilrus L

*  Peregr lne Falcon
( FaIeo nerenf lnqs.L

I  *  Her I  tn  ( f  a  leo eqlunrbar  lqs ]

A , B  r C ,  D ,  E ,  F

A r B r C r D r E r F

A  r B r C , D r E ,  F

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

l r B r C r D r E r F

c-P
u  ln te r  res  lden t ,

U-P
summer  res ldenb
R-P
ntn te r  res  lden t

c-P
res ldent

E-P
u tn te r  res  lden t

c-P
res  lden t

u-P
t rans  lenE

c-P
res  [den t

E.P
res ldent

K-P
e ln te r  res  tden t

S t a b l e

S b a b l  e

S B a b l e

I n e r e a s  I n g

S f a  b l  e

Stab le

S t a b I e

Unknoun

Unknorm

O p e n  c o u n L r y ,  v o o d l a n d s
d e s e r t s  a n d  m a r s l t e s

O p e n  d e s e r L ;  [ n f r e q u e n t
oarshes  and  fa rm lands
a r e  u I  L I l z e d

Open mounLa tns ,  foo t -
h t l I s ,  c a n y o n s  a n d  d e s e

L a k e s ,  r l v e r s  a n d  m a r s h
surrounded by open
e o u n t r y  r l l t h  a v a t l a b l e
p e r c h t n g  s l t e s

l ta rshes ,  f l . e lds  end
p r a  l r l e s

H l v e r s ,  l a k e s  a n d
I a r g e  b o d l e s  o f  w a L e r

C a n y o n s ,  o p e n  h a b l t a t
[ n  m o u n L a  l n s ,  p l a  l n s
a n d  d e s e r t s

C a n y o n s ,  h t g h  c l l f f s '
r l v e r s ,  m a r s h l a n d s  a n d
d e s e r t s

Open couni ry  and foo[-
h t l l s ;  o f t e n  a s s o c t a t e d
w t t h  f l o c k l n g  p a s s e r l n e



i . ., ' ,f

/ lmcr l can  KesLre l
(  Fa I  eo sPa rver  I  r rg)

Blogeograph lc P o p u l  a  L  l o n
. q a  l q h a b l t e r t  S l a t . u s  -  T r e n d  ! ! a b t t . a !  t l s e  A r r ' e

l *

}J
H

0rder  Gal l l fornes
Fanl ly  Te[raonldae

* BIue Orouse (Deodragapqs obseurugl

* Ruffed Grouse
(Bonesa  umb9 l lus l

*Srg" Grouse
I  ( C e n t r o c e r e u g

to
CD

Faml ly  Phas lan ldae
*  Ca l l fo rn la  Qua l I

( Lop-hoctvx cal l jornlgl lsr

*  oambels Quat l  (Lophol tvx narpbel l l l

*  Chukar  J l l ,eqtor ts  e-hukar ' l

*  R lng-necked Pheasant
.  ( P h a e J A n r r s  - e o l c h l g J s l

urgphes lAnus)

A , B , C , D , E , F

A , B , C , D , E , F

A , B

A ,  B r C r F

A , B ,  D , E ,  F

D t E r F

A r B , C r D r E r F

c-P
summer res ldenL
U-P
wlnber  res ldenb

c-P
res lden t

c-P
r e s l d e n t

c-P
res lden t

c-P
regldenb

C-P
res lden I

c-P
res lden t

c-P
res ld  enb

SLat r  I  e

S t a b l e

Stab Ie

S t a b I e

S L a b  I e

Stab I  e

S b a b l e

O p e n  c o u n L r y ,  p r a l r l e s ,
d e s e r L s ,  w o o d e d  s L r e a m s ,
f a r m l a n d  a n d  c l L l e s

Con l fe rous  fo resbs  r  aspen ,
mounta ln  b rush ,  open
's lash  and  burns

Aspen  and  con l fe rous
fo res ts  near  s t ream
courses

S a g e b r u s h  p l a l n s
assoc la ted  l r l bh  pas tu re
lands ;  sagebrush  parks
assoc laLed  u l th  He t
meadoHs

Mrunba ln  b rush ,  uood land
edges and farn lands
near  r lver  bot  torns

D e s e r t  t h l e k e b s ,  u s u a l l Y
near  wa te r

Rocky  r  g rassy  o r  b rushy
s l o p e s  l n  a r l d  m o u n t a l n s
and  canyons

D e c r c a s l n g  f r r J g a t e d  e r o P l a n d ,
p a s L u r e l a n d ,  H C b I a n d s
a n d  d e s e r t  w a s l t e s

A r B r C r D r E r F



. "cc 'c  [ , . ' r
r J r r r r l S r , r J 6 r  u y t r r t ,

I  v l , r r -

-  f l t : , . r J n t r a b f j e d  _ S t a l u r  r r ' : A {  _  l t a b l t a L . U : t  4 " e a _

E , F

Order  Grul formes
Fam t . l  y  Gru ldae' S a n o h t l I  

C r a n e  ( c r u s  e g n a d e n l l s L

*  h-h t  Le-u t .nged pheasanI
( P h a s l a n u s  e o l e h l c u s )

Fam t  I  y  Hel  eagr  td  Ldae
* Herr lan r s l l rkey

(  H e l e a B r : l  q  s a l l  a o a v o l

6
o
I

\
Fan t l y  Ba l l tdae

*  V l r B l n l a  R a l . l  ( R g l l u t  l  t n t e o l a l

* Sora Ra [I  (  Porzan4 eaf ol t4a ].

* Counon Ga I I  lnul e
J G a l l  L n u l a  e h l o r o n u s l

, r  Aner lean Coot  (  FqI  tea amer Ieana I

Order  Charadr l l fornes
Fam l.l y Cha rad r I ld ae

Semlpa lmated  P lover
(Charadr  lus seml q i l l  matus l .

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

A ' D

A r B r C r D r E r F

L-P
res  lden t

L-P
res  [den t

L-P
t rans  len t

c-P
res tdent

U-P
res  [den t

R-P
t rans  Len t

c-P
res lden t  and
t rans  [en t

U-P
trans lent

D e c r e a s t n g  l r r l g a L e d  c r o p l a n d ,
p a s t u r e l a n d  a n d  u e L l a n r
n e a r  l l a n k s v  l I I e  a n d
B I u f f ,  U E a h

S b a  b l  e HounLa  lnous  reg  Ions  r r t '
P o n d e r o s a  p l n e ,  n l x e d
con l fe r  and  aspen  yood .
l a n d s  o r  n o u n t a  [ n  b r u s l

S t a b l c f n  H l n t e r r  p F s  I r l e s
g r a l n f t e l d s  a n d  n a r s h e :
ln  summer ,  t roun ta  ln
oeadoug  and  narshes

tiarshegS t a b l e

S t a b I e l L a r s h e s  a n d ' s e t  n e a d o y :

Unknorm Harphes,  uet  neadovs,
l a k e s  H l t h  b u l r u s h  o r
c a t t a l l s  a n d  s e d g e s

Stab l  e P o n d s ,  I a k e s ,  m a r s h e s ,
a n d  a g r t e u l L u r a l  l a n d s
a d J a c e n t  [ o  H e L l a n d
h a b  L t a t s .

S h o r e s  o f  n a r s h e s ,
r e s e r v o t r s  a n d  m u d f l a L :

FJ
N

A r B r C r D r E r F S b a b l e



t-.J
L,

*Snory 
Plover

(Qha[adr Lrtg alg:xandr lr l t f  sl

Kt l ldeer  (  Charsdr  t l l t  vqel fqqt tq)

I  Hountatn Plover'  
(CharadLlus nontanul l

Aner lean Golden Plover
fB luv ta l  l q  dqq tn teaL  , .

.J

o
c)
t  B Iack -be I I  Led  P lover

U  ( P l u v L a l  L s  s o u a t q r q l a l

Famt ly  Scolopacldae
r Comnon Sntpe (Caqgl IA gal l l r lAqol

*  Lon8-b l . I led Cur lew
(Humenlus aner :  leq lnug)

*  l t L l l e t  (CaLqo l roohqrus  semloa lEa tus )

Spot ted Sandplper
(  Tr  lnsa rnEeul  ar :  ta  r

B logeogra  ph  Ic

A r B r C r D r E r F

A r B r C r D r E r F

A , B r C r F

A r B r C r D r E r F

l r B r c r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

K-P
t,rans tent

c-P
summer res ldent
and trans tent,

R-P
t rans  ten t

U.P
t rans  Ien t

c-P
trans Lent

c-P
res  [denL

ILP
summer res lden[
and  t rans lenL

ILP
summer  res tden t
and  t rans len t

c-P
sumner res ldent
a n d  t r a n s l e n b

Unknuwn

i t uu le

S i a b l e

Sta b l  e

S t a b I e

Sta b l  e

Unknown

Unknown

A l k a l L  a n d  s a n d  f l a t s

F L e l d s  a n d  p a s L u r e s ,
l a v n s ,  r l v e r b a n k s ,
l r r l g a b e d  l a n d ,  s h o r e s ,
p l o r e d  f L e l d s .  a l k a l  L
f l a t s  a n d  g r a v e l  r o a d s

.Sero  l -a r td  g rass lands ,
p l a l n s  a n d  p l a t e a u s

P r a l r l e s ,  n u d f l a L s
and shores

Hudf la ts ,  open
marghes and ghores

l tarshes ,  t r r  Lgat  lon
d  L tehes ,  s t rea rn  s  tdes ,
and vet  neadons

i4eadows r  p?stures
and r ret lands

i tarshes r  s€[  Eeadolrs
and  nuddy  shores

P e b b l y  l a k e  s h o r e s ,
p o n d s  a n d  s t r e a m  s l d e s

A r B r C r D r E r F S t a b l  e
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o
c)
I

ro
Fro
s

SoI  lLa ry  Sandp l  pe r
( T r l 4 g a  s o l  l L a r l A )

G r e a L e r  Y e l l o w l e g s
( T l : t  nsa me 1a r lo I  errea )

Lesser  Yel lowlegs
(Tr lnga  { lav logs  } .

Peetora l  Sandplper
( C a l l d r t s  m e l a n o l o s )

B a l r d f s  S a n d p l p e r
( C a l l d r t g  ! A l r 4 l t )

Leagb Sandirper
( C a I l d r l s  m i n u t l l l . a )

Western Sandplper
( C a l 1 d r l q  m a u r l )

S a n d e r l l n g  ( C - a l t d r l s  a l b a l

Shor t -b11led Dowl tcher
(L lmnodror .nug qqlseqs)

Long-b l l led  Dowl tchen

.( ! !ggodromorts seol  opaeeqs )

i , D r c r D , E , F

A , B , C r D , E r F

i , B r c r D r E r F

A , B , C , D , E , F

A r B r C r D r E r F

A , B r C r D ,  E ,  F

A , B , C , D , E , F

A r B , C , D , E r F

A r B r C , D r E r F

U-P
L r a n c i e n t

U-P
t r a n s l e n I

c-P
t rans lenI

U-P
t l 'ans lent

U-P
t rans lenb

c-P
t rans lenb

c-P
t rans l  en t

u-P
Lrans len t

u-P r
summef res ldent
a n d  t r a n s l e n b

c-P
summer resJ dcrrb
antJ t ransiet tL

St ,abl  e

S L a b  I  e

S b a b I  e

S t a b I e

S b a b I e

S b a b  1  e

S t a b l e

S t a b l e

S b a b l e

S L r e a m  s l d e s ,  p o n d s
and  ma rs l res

0 p e n  m a r s h e s ,  m u d f l a t s '
sLneams and poncls

lLa rshes ,  mud f la t , s ,
shores  and  pond  edges

Pra l r le  poo ls  and
marshy  shores

R a l n p o o l s , -  p o n d  m a r g l n s
m u d f l a b s  a n d  s h o r e s

G r a s s y  m a r s h e s ,  r a l n -
p o o l s ,  s h o r e s  a n d  a I k a I
m u d  f l a b s

S l ro res ,  beaches ,  mud-
f IaLs  and  open  marshes

Lake  shores

M u d f l a t s ,  o p e n  m a r s h e s
and ponds

l t u d f l a L s ,  s h a l l o w
p o o l s  a n d  u e t l a n d s

A , B , C , D , E , F S [ a b  I  e



o

N
t l

H a r b l e d  C o d w l b  ( l , l m o s a  f e d e g l

Faml Iy  Recurv l rosLr ldae
Amer lcan Avocet

(  Reeurv l rosL fa  ameq leana l

Blaek-neeked St i I t
(  l l tman topgs  mex leanug)

Faml ly  Phalaropodldae

; l  n f fgon f  s  Pha la rope
a  ( P h a l a r o p u g  t r l e o l o r )
l -

(^)
o

Norbhern PhalaroPe
LPhalarengs lobatus)

Fanl ly  Lar ldae
Glaucous Gul l  ( l .arug hvpefbqreud

l ler r lng Gut l  (Larus ar : ref r ta tus l

Ca l t fo rn ta  0u l l

J L a r u g  c a l l f o r n l e u s l

R lng-b11 led  Gu l l
.  JJ.€Iu-g. 4elawarenstsl

B l o g e o g r a p h l c

i r B r c f D r E r F

I l r B , C r D r E r F

A r B , C , D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

D

A r B r C r D , E , F

A r B r C r D r E r F

c-P
t rans l cnb

c-P
summer res ldenb
and  b rans lenL

c-P
summer res ldent
and  t rans len t

c-P
summer res ldent
and  t rans lenL

c-P
summer res ldent
and  t rans lenb

R-P
t rans len t

U-P
t rans lenb

c-P
summer res ldenb

c-P
u l n b e r  r e s l d e n b

P o p u I a [ l o n

S L a b  I  e

S L a b  I  e

Stab l  e

S b a b  I  e

S b a b l e

S L a b I e

S t a b  1  e

SbabIe

C r a s s l a n d s  a n d  m e a d o w s
n e a r  l a k e s  a n d  s l t a l  l o w
l a k e  m a r g l n s

l l a r s h e s ,  m u d  f I a L s ,
a l k a l l n e  l a k e s ,  s h a l l o w
ponds and s loughs

G r a s s y  m a r s h e s ,  a l k a l l
m u d f l a t s ,  p o o l s  a n d
sha l low lakes

S h a l l o w  I a k e s ,  m a r s h e s ,
poo ls ,  shores  and
m u d f l a t s

l,akes and ponds

Recorded  us lng  marsh-
lands aL Deserb lake l {HA

[akes ,  fa rm lands  and
dumps

Lakes ,  r l ve rs ,  fa rm-
I a n d s  a n d  d u m p s

L a k e s ,  r l v e r s ,  r e f u s e
d u m p s ,  f l e l d s  a h d  c l t l e s

A r B r C r D r E r F S b a b  I  e



Blogeogra ph le Popu t  a  L  lon
! ! ! , : i r : : ;  A r ' ( r a  I  r r l r i r l , i  1 . , . , 1  l l l . , r L u : ;  ' l l t ' r r d  l l . r l , i l " , , L  i l : . c  i r r  c i l

FrankI ln I  g Gull  (  l ,a rr lg p 1n i- tS-nrLl A , B ,  C ,  D , E ,  F

D o n a p a r L e r s  G u l l  ( l . a r t r s  n h l l  l d n l r r h l a )  A , R , C , D , E , F

Forsters Tern ! [Lerna forster l ] A , B , C , D r E r F

c-P
s u m m e r  r e s l d e n L

U-P
b r a n s l e n L

c-P
sunmer res ldenb
a n d  [ r a n s l e n t

U-P
t rans  len  b

c-P
summer res ldent
a n d  L r a n s l e n b

U-P
t rans lenb

U-P
summer  res lden I
a n d  t r a n s l e n t

c-N
res ld  en t

c-P
summer  res ldenb
a n d  t r a n s l e n b  t

A-P
summer res ldenb
a n d  b r a n s i e n I

S b a b  I  e

S L a b  I  e

S L a b  I  e

S b a b  I  e

S t a b  I  e

S L a b l  e

S t a b I e

S b a b  I  e

S L a b l  e

P r a l r l e s ,  0 d r s h e s ,  l a k e r
a n d  p l o w e d  f i e l d s

R l v e r s ,  l a k e s  a n d
open  mars l res

l t r r s h e s ,  I a k e s
and  reservo l rs

Lakes  and  reservo l rs

M a r s h e s ,  l a k e s  a n d
re  se rvo  l r s

Large  lakes  and
reservo l rs

F o r e s b s ,  c a n y o n s  a n d
f o o t h l l l s  n e a r  n o u n t a l n
b r u s h  ( a c o r n s )  a n d
agr i cu l  t ,u ra l  l ands

C l L l e s ,  f a r m s  a n d
c l l f f s

F a r m l a n d s ,  L o w n s ,  o p e n
woods ,  g rass land  and
d e s e r t s

Open woods and
r l ve r  bo lLoms

Common Tern (Sterna h l rundol

B lack  Tern  (CJ t l l don las  n lqe r l

d
? Casplan Tern (Fvdrorr ronr lg  caspla l

N (^)
O r J

Order Columbl forrnes
Fant ly Columbldae

*  Band- ta l led p lgeon
(  Columba fasc la ta ' l

Rock  Dove  (Co lumbg lav ia l

! *  Hourn lng Dove . (Zenalda t raergt l ra)

l . lhl te-ulnged Dove
(  Z e n 4 l d u r a  a s l a t l e a l

A r B r C r D , E r F

A r B r C r D r E , F

A r B r C r D r E r F

A r E r F

A , B r C , D , E , F

A r B , C , D r E r F

E ' F Unknown



i , ., i  O

B logeograph lc P o p u l a t l o n
S D e c l e s  l r e a  l n h a b l t e d  S t a t r r !  T r e n d  l t a b t t a t  l f s e  A r e e

0rder  Cueul  I fornes
FanL Iy  Cucu l  l dae

*  Ie l l og -b l l l ed  Cuckoo
( Coeevzus Ingfjgnttus I

Order  Str lg t for res
Fan l I y  Ty ton ldae

'Barn  Or l  (Tv Io  a lba )

F a n L l y  S t r t g l d a e
|  *Screech  o t r l  (O tus  a r lo l
t t

i.) .{{H
$ftarnmulated Orl (0tus flamrneolusl
to

*GreaL Horned Or l  (Bubq vt r :s ln [Fnrr l I

* Pygry OnI (Glaqe Ld turq nnornal

*Burroutng Or l  l$neotvto eUnteulAclJ | )

I
I

I
t

A r B r C r D r E r F

l r B r c r D r E r F

l r B r c r D r E r F

l r B r c r D r E r F

l r B r c r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

K-P
summer resldenl

K-P
res ldent

U-P
res  lden t

K-P
sunner res ldent

c-P
res  ldent

K-P
res tdent

l,-P
res ld ent

Unknonn

Unknovn

SLab l  e

Unknorrn

S t a b l e

Unknovn

Decl  tn  lng

R t v e r  t h l c k e t r  a n d
Hl l  lor rs

l l o o d l a n d s ,  f  I e l d s ,  f a r u s ,
t o r m s ,  e a n y o n s ,  c l  L f  f s  a n
d t .  rb  banks

R l p a r l a n  c o n n u n t t t e s  a n d
vooded canyons

Open p lne  an i l  f l r
fo res ts  ln  noun ta  Ins

U b t q u t t o u s

l looded canyons ln  open
eon t fe rous ,  u t red  *ood-
l a n d s  a n d  p L n l o n - J u n l p e r
forests

0 p e n  g r a s s l a n d r  p r a t r l e s ,
d  l k e s ,  d e s e r t ,  f a r n s  a n d
p r a l r l e  d o g  c o l o n l e s



o
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BIogeograph lc Popul  a !  [on
S o r c i e s  i , r c a  I n h a h l t c d  S L a L r r r  T l c n d  l l a b l t : r t  l l : e j t r ' c r

*  
S p o L t e d  O u I  ( S L r l x  g p c t d s n t a l l s l

| '  L o n g - e a r e d  o u l  ( A s L o  o t u s l

*  Shor t -eared OuI  (AsLo - [ , lanegusl

*  Sav-whei  Or l l  ( legql lus qeadteusl
F.t
@ J

OroB Ca pr tmulg I formes
febt ty  CaprLnulgLdae
]t Comon H Lghthauk
' .[Chqr4e-[let m lnor I

C 'E

A , B , C , D , E , F

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

L -P
Unknorrn

c-P
res lden i

Unknown

S b a b  I  e

C-P
res tdent

S tab I  e

K-P
res [denL

r  S b a b l e

C-P SLabIe
SUnBer res ldent

R-P
suntrer  restdent

c-P
runmer  res lden t

Unknown

Stab Ie

l {ooded  canyons  v t ih
n a r r o H  s l d e  c a n y o n s  l n
t h e  d e s e r t

R l v e r  w o o d l a n d s ,
F l n l o n - J u n l p e r  f o r e s t s  t
s l l l o r f  t h t c k e t s  a n d
R u s s t a n  o l  [ v e  t r e e s

H a r s h e s r  p F i t r l e s ,
l r r l ga ted  land  and  open
coun t ry  r t th  shorL
vege [a i  l on

F o r e s t r  c o n I f e r s  a n d
groveS

T r e e l e s s  p I a  l n s  t o
o o u n t a l n s  v L t , h  o p e n  p l n r
w o o d s ;  o f b e n  s e e n  l n  f l t
o v e r  c o u n i r y  s t d e  o r  t o r

A r l d  o p e n  s c r u b ,  d r y
g r a s s l a n d s ,  p a s t u r e s
a n d  d e s e r t  H a s h e s

A r t d  u p l a n d s  u L t h  o p e n
p l n l o n - J u n l p e r  a n d  s p a r t
b r u s h ;  r t p a r t a n  a r e a s  a t
r o a d s  I d e s

Lesser  t l lghthapk
( C h o r d e  L l e s  a q u t  t o e n n [ s l .

Poor - r l . I l  fPha laenoo t  l l u {  nu t ta l l  L  [ ] A  r B r C  r D ,  E ,  F



B logeograph Ic Popula [  lon
Dccles l t rea tnhabl ted Statu3 Trcnd t t tb lLat  l . l re  i rc : l

0rder Apod l forroes
F a n L l y  A p o d l d a e

* B l a e k  S v l , f t  ( C f n s e l o l d e g  n l q e r l

l thl . te-throated Srlt f t
(Aeronau tes  saxa ta l  IAL

Fanl , ly  Trochl l  tdae
I  Black-ehlnned Hunntngbl rd

(  Archf  Lachu.s a lexandr  I  )

A , B , C , D , E , F

A r B r C r D r F

l r B r c ,  D r E r F

A r , B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

U-P
sumner resldent

c-P
rumner restdent

C-P
sumner res ldent

c-P
sunmer res ldent

c-P
surner res ldent
and  t ran r ten t

c-P
rumtrer resldent

U-P
sunmer resldent

Unknonn

Unknorrr

Unknorm

Unknorn

Unknorm

Unknovn

Open areas ln  nounta  ln
eountry

O p e n  a r e a s ;  u l d e  r a n g l n g
a n d  b r e e d s  u r a l n l y  l n  d r y
nounta ln  canyons

Seo[ -a r ld  eounEry  near
ra te r ;  ge t r l -wooded  canyong
a n d  s l o p e s ,  t r o u n t a t n  b r u s h
and  r tpa r lan  yood lands

tlb tqu Itous

F o r e s I  e d g e s ,  t h l c k e t s
ln  con l fe rous  and
dec tduous  fo res ts ,
noun ta ln  b rush  and
a lp lne  neadov l

H tgh  t roun ta lns ,  canyons
and  fo resL  open lngs

H lgh  Doun ta ln  fo res t
open lngs ,  p lne -oak
fo res ts  and  eanyong

C)
o
I

S t$"o"o-ta Lled Hr.rnrotngbLrd'  
@ nlatve.erqusL

Rufous Huruot.ngblrd
(selasohof$s ru[q;L

Call lope Hurqtngbl,rd
( .q te l lU la  ea l l  l ooe)

R lvo l  I r  s  Humlngb l rd
(EUnenqg fu lnensl E ,  F Unknour
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ti"'lim
- : 1 1 . i  

.

t r n n e  l f " t
r I4UI

Order  Carac [ [ fo r rues
F a m l l y  l l c e d l n t d a e

*  B e l L e d  K I n g f t s h e r
( H e n a e e r v l e  a l e v o n l

Order  P [c t fo rmes
F a n l l Y  P I c l d a e

I  Comon FI  lcker
'  

. ( C o l a n t e s  a u f a t ' u s l

A r B r C r D r E r F  K ^ P
r e s  l d e n b

l r B r C r D r E r F c-P
res  [den t

t+P
res ldent

R-P
res [dent

I r B r C r D r E r F c-P
res  [den t

Uttl t  t tourn R l v e r s ,  p o n d s  a n d  I a k e s

S L a b l e Dec tduous  o r  n l red  uood-
l a n d s ,  o p e n  f o r e s t ,  f  a r n s
town3,  canyons  and  sen [ -
open countrY

(}'
o

* Pt" leated t{oodPecker
( Irngleonus qt lslatusl

o
o
I

$n"o-neaded l loodPecker
( He I  aneroe t  eEvthroeenhAlul l

U-P
sumeer  res ldent

K-P
sumoer  res ldent
and t rans lenb

C-P
r e s  l d e n t

Ha tu re  con l fe rous  and
mlxed  fo resbs  t t l t h  t rany
rnag  s

Croves ,  fB r rn  coun t ry ,
r l p a r t a n  a r e a t r  i o n n s  a n d
sca t  Le red  

.L rees

In sunoer  uoodlands and
a s p e n  g r o v e 3 ;  l n  u t n t e r
o r c h a r d s  a n d  o b h e r  L r e e s

t l  Lgher  con I  ferous fores Ls

and  burns

Sca tLered  o r  l ogged
f o r e s L s ,  b u r n 3 ,  c o t [ o n -
yood  g roves  and  Ponderosa
p tne

HounLa  In  fo re  s ts  ,
H o o d l a n d s  a n d  r I v e r  S r o v e s

Unknorm

Unknortt

Unknornr

Unknornr

Unknorm

Ie l lou-beI l  l 'ed
(  Sohvrao  Ieus

Sapsucker
v n r  [ u l L

l fL l l  lansonr  s  SaPsucker
(SohvraP Ieus  thv roJdeusL

*  Leu ls  l foodpecker  (Asvndeqrnuq lev ts l

'  t t " l . "y  t {oodPecker
'  ( D e n d r o e o o o s  v  t l l o s t r s l A r B r C r D r E r F

Unknorrn



, l .: 'O

Blogeograph  Ic

r,r
ts

Dosny l{oodpecker
(  Denc!roeopgt  nrrbesqens )

Nor t ,hern Thrce- toed l {oodpecker
( P  t e q t d e q  I n l d a c t v l  t l s l

Order  Passer l formes
F a n t l y  T y r a n n l d a e

I  l {estern Ktngbl . rd
'  J?v rannu{  ve r i t  I ea l  I s l

6  
|  C r r s l n r s  K tngb t . r d

? '  
(Tvr4nnqq Lqc l feraqs)

(^)
o)

f  Eastern  KtngbLrd' 
JJafgngUg tvrannusl

Ash-throated Fl  ycatcher
(  Hv  la rehUg c  lne fasQgns l

BIaek  Phoebe  (snvo rn l s  n tn r l eans l

I  s"y,  Phoebe (Sayocnl.q f l i rval

A r B r C r D r E r F

A r B r C r E r F

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C r D , E r F

c-P
r e s  l d e n b

u-P
r e s t d e n L

C-P
!ummer res  [deq t

P o p u l a I  t o n

Unknonn

Unknown

Stab l  e

Unknornt

Unknovn

S t a b I e

Unknorn

u-P
gurnmerres  [den t

c-P
sunmer  res ldenb

c-P
summer  res lden t

C-P
res  lden t

c-P
res  [den t

B r o k e n  o r  m l x e d  f o r e s L ,
u l . I l o w s ,  p o p l a r s ,  r l p a r
u o o d l a n d s ,  o r c h a r d r  a n d
s h a d e  t r e e s

Cont  fe rous  fo resLs

Open eoun t ry  y l . th
s e a t b e r e d  t r e e s ,  f a r m s
a n d  r o a d s l d e s

Sent -open  h tgh  coun t ry ,
s c a t [ e r e d  t r e e s ,  p  I n e -
oak  t roun ta lns  and  ranch
groyet

l J o o d  e d g e s ,  p a r k l a n d s ,
r l p a r l a n  a r e a s ,  f a r E s ,
s h e l t e r  b e l t s ,  o r c h a r d s
a n d  r o a d s l d e s

Semt -a r ld  coun t ry ,
d e s e r t s ,  b r u s h ,  p l n l o n -
Jun lper  and  open  Hoods

S t r e a m s l d e  p o o d l a n d s ,
faroyards and toms
v L t h  e I L f f s  n e a r  n a t e r

O p e n  a r l d  c o u n L r y ,
d e s e r [ s ,  b u s h y  p l a l n s ,
p r a t r t e  f a r m s r  c d n y o n
m o u t h s  a n d  b u L [ e s

A r B , C r D r E r F Unknown



I  u t I I ov  (T raL I l ' s )  F I I : t bche r

, ll[Opl4-alq1 tra tt I t I )

Hammondr s  F lYcabcher
(  EmP Ldonaf  hanrmonrt  [  [ l

D u s k Y  F l Y c a b c h e r  - - r  I- -J i*oratntx oherholsFrr  L

l'ffii,llillll'il, oo*'' "
Hestern Fl Y"al"*??l. rr r sl

J Emq tdonax

I  Hestern Hood Peeve-e-  - \
i  " - i ion , tou t  sordLdu lus t

A,B  ,C ,  D ,  E ,  F

A r B r c r E r F

A r B r C r D t E r F

B togeograPh lc L l - l  L r l

t r r r p U l u  L  r u l l

' , ! l

Unknown

Unknorm

Unltnown

Unknorm

Unknoun

Unknown

C-P
Stlrner res  I ' denL

l-,r1r,"" res ldent

l; l t"" resrdenu

K-P

"ui t""  
resldenL

C-P
lutrn".  restdent

:- ;""" res ldent

l ., lt"" res [dent

B r e e d s  l n  u [ ] ] o u  L h t c k e L s

i ; - i ; ,  var reYs ' .o lons
. "nY" " t  o r  l n  h tgh

*oun to  tn  meado l t s

l l t gh  con  I  f  e roug  f  o re  s ts

Breed s ln toounta ln '  -
; ; ; ; ;  H r th  I  sca tLer lng

i r f  t rees

Breeds t 'n  sagebru" \ -1:d

i 'r"i ""- 
J uni P-u r'uood 1 and s

l b t s [  n o o d s '  o l x e d  o r

c o n I f e r o u s  f o r e s t : t

canyon3r  EFoves ;  n l s t

have  * t " l  and  shade

Hood lands '  P tne- t? I

fo resLs  r  open  con l fe rs

a n d  r l v e r  S r o v e s

Con l fe rous  fo resbs t

b u r n s  a n d  c l e a r t l q " i

l n  m t g r a L l o n  h a b l t a b s

u s e d  a r e - v a r  l e d ;  u s ' u a l l Y

s e e n  o n  t t p  o f  d e a d  t r e e

or  branch

t
a

I
(})

tr,
h,J

A r B r c r D r E r F

l , B r c r D r E r F

A r B r c r D r E r F

Unlrnown

I  Of l ve -s lded  F ]Yea tcher

.  (  ContouD boreal  [s \
A  r B r c  ' D r E r F



B logeograph  l c P o p u l a L l o n
S o e c l e s  l r e a  r n h a b l t e d  S t a t t r r  T r c n d  l l a b l t a L  U g e  l r r t l t

F a r n L l y  A I a u d  l d a e
I  l t o rned  Lark
'  (  E rcmoph I Ia  a loes [ , r  Ls )

F a n t l y  H t r u n d t n t d a e
/  v to teL-g reen  Ssa l lov' 

llggh-yg-lnslg tha]assslnal

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

A ,  B  r C , D ,  E ,  F

A , B r C r D r E r F

A , B r C r D , E r F

c-P
r e s  [ d e n t

c-P
Jummer  res lden [

t

c-P
summer res [dent  n

c-P
summer  res ldenb

c-P
summer restdent

c-P
summer restdent

Unknonn

Unknonn

Unknown

Unknovn

Unknonn

Unknown

P I a l n s ,  d e s e r L ,  p r a l r l e s
f t e l d s ,  s p a r s e  s a g e b r u s h
f I a i s ,  d l r I  r o a d s ,  s h o r e :
a I p l n e  o e a d o r s ,  i l k a I L
f l a b s  a n d  a r e a s  o f  s p a r s r
vege  ta  t  l on

t l t  despread  uhen  fo rag  I  ng ;
r h e n  n e s t l n g ,  o p e n  f o r e s t
f o o t h l l l  x o o d s ,  m o u n f a l n :
c a n y o n s ,  c l  t f f s  a n d  L o s n :

O p e n  c o u n b r y  n e a r  n a L e r ,
n a r s h e s ,  n o u n l a  [ n  m e a d o u s
s t r e a m s ,  I a k e s  a n d  r r l r e s l
u h e n  n e s t t n g  r e q u t r e s  d e a
t r e e s  a n d  s n a g s ,  p r e f e r a b
near rra ter

Usua l l  y  near  r ra  Ler ;  over
f t e l d s ,  m a r s h e s ,  s [ r e a m s
a n d  l a k e s

N e a r  s t r e a m s ,  l a k e s  a n d
rrashes

Open o? seml-wooded
c o u n t r y ,  f a r n s ,  r a n c h e s ,
f t e l d s ,  n a r s h e s  a n d  l a k e s
u s u a l l y  n e a r  n a n r g
h a b t  [ a t  l o n

o
t r C )
t ,  I

(^)
@

Tree  Sra l lov  ( I r l denrgeng  h teo lo r : )

Bank SwaI Ior LBlpgcla r Ioar [a I

Hough-utnged Sval low
( $ b e l s  L d o q l e f v x  r u f  l e o l t  t s l

Barn Swa l  low (  l l  Lr r rnde rust  lga L



- - . n n f r  I  n  n
a E r / a . Y _ _

Popu l  a  L  l , rn
i r e n  I r r h a b l t e d S t n t r r s  T r q n d - - - -  - l i r b l t , r I  t t : *  i i r r : ; t

I
6 l

U r C )
s. l

(^)
(o

I
a

I
a

II  C l  t  f f  S v a l l o v'  
(  P e  ! r o q h e  I  L r l o n  o v r r h o n n t a  I

*  Purp le  lb rb tn  (Proqng  s t rb ts l

F a m L l y  C o r v I d a e
I  S t e f l e r r s  J a y  f C v q n o e l t t p  s t g l t e r L L

G r a y  J a y  (  P e r l s o r l , u t  e q n a d e n s l s L

Scrub Jay (  Aoheloeoma coe-ru leseensL

I  
81" .k -b t11ed  t {agp l .e  (  P lcq  o tea}

Common Baven (Corv-us Q-ofaxl

Common Cron (QgrYut  b l :aehvrhvnehgsL

j rtn ton,tay l-GJg.nglbl.0.t t t  eyanoeenhalaI

j  a ta rk t  g  Nu tc racker
f  Nt tq l f rana eoluqb lana I

A r D r C r D f E r F

A r B r C r E ,  F

A r B r C r D , E r F

A r B r C r E r F

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C , D r E r F

A r B r C r D r E r F

l r B r c r D r E r F

c-P
s u m m e r  r e s  l d e n L

|iP
s'ummer res [dent

c-P
res  [den t

R-P
res  Iden t

c-P
res  lden t

c-P
r e s  l d e n t

c-P
r e s  t d e n L

0-P
trans lent ,

c-P
r e s  l d e n I

c-P
r e g  [ d e n t

Unknown

Unknovn

Unknorm

Unknorm

Unknorrn

Unknorin

Unknown

Unknorm

Unknovn

0pen .  Lo  sen l -n , :oded
c o u n t r y ,  n e a t  f a r n s ,
c l L f f g ' ,  c a n y o n s ,  r l v e r s
o r  l a k e s

O p e n  f o r e s [ s  o f  a s p e n
a n d  e o n I f e r s

C o n l f e r s  a n d  p t n e -
oak  fo res ts

C o n t f e r o u s  f o r e s t s

F o o t h L I I s ,  o a k s ,
n o u n t a l n  b r u s h ,  r l v e r
u o o d :  a n d  p I n [ o n - J u n L p e
wood Iand s

F o o t h l . l l s ,  r a n c h e s ,  s a g .
b r u s h ,  r t v e r  t h I c k e t s ,

, . s h e I  b e r b e l  t s  a n d  p r a  I r  [ ,
b r u s h

l l o u n t a  I n l ,  d e s e r t s ,
eanyons  and  c I  l . f f s

D e c  l d u o u s ,  m  l x e d  a n d
open  con l fe rous  uood lanc
fanmlands  and  r  l ven  g rov

P ln  ton -Jun  Ipe r  rood land :
b u t  r a n g e s  I n t o  s a g e b r u :

l l l g h  m o u n t a  I n s  l n  c o n  I f e
near  t ree I  tne .  t  r r " le l ,
1- lotn(I atyn{to.! .

A r B r C r E r F Unknorrt



B logeogra ph Ic PoPuI  a  L  lon
-  -  r ren {  -  l l ab l t a t  U :e  4 rea-

!
Sor)

I

$
a

F a m l l y  P a r  I d a e
I  n t a c k - c a p p e d  C h t c k a d e e
'  

$ -ac tn  Ot r l caqL t I  ug l

Houn ta tn  Ch lckadee
( P a r u s  c a m h e l  I l

Pla tn  T l  tmot tse
(Parus Jnor :natus)

Busht t f  @ n l rL lmur ]

F a m l I y  S l t t l d a e
,  Hh  ILe -b reas ted  Nu t 'habch' 

l,t![!g ca rollneng I s I

Bed-b rearLed  Nu tha tch
( S t t t a  c a n q d e n l l s l

I  f y g t y  H u t h a t c h  ( S t t t a  o u q l l l a )

A r B r C r D , E r F

A r B r C r D r E f F

A r B r C r D ,  E r F

l r B r C , D r E r F

A r B r C r D r E r F

/ l r B , C r E r F

A r B r C r D r E r F

c-P
i e s  L d e n L

c-P
res  lden t

K' -P
res tdent

c-P
res  l den !

c-P
res  lden t

c-P
r e s  I d e n t

c-P
res  [den t

Unknorm

Unknovn

Un kn orm

Unlcnown

Unknorrn

Unknorm

Unknor.ln

I n  3 u m m e r  a s P e n - c o n  I  f e r ,
m l . x e d  w o o d l a n d s  a n d
f o r e s L  e d g e s ;  l n  u t n b e r
u o o r l l a n d s  a l o n g  v a I l e Y
s[reamg and Lree rous

In summer nounta [n
f o r e s t s  a n d  c o n I f e r s ;
l n  u l n t e r  r l P a r l a n  H o o d -
l a n d s  a t  l o v e r  e l e v a t l o n :

P l n  [ o n - J u n  l p e r  w o o d l a n d s

Gak  vood lands  '  moun ia  ln
b r u s h ,  b r o a d - l e a f e d  a n d
m t x e d  v o o d s  a n d  P l n l o n -
J u n l p e r  f o r e s t

C o n L f e r o u s  f o r e s L s ,
p l n t o n - J u n l p e r  s o o d -
I a n d s ,  o a k  b r u s h ,  a n d
r l p a r t a n  r o o d l a n d s

ConLfe rous  fo resLs

Ponderosa  p lnes  and
Doug las  f l . r



U t o g e o g r a p h  l c l ' , ) P U l a L r u n
' r : 4 r - ' ! c f  

- -  l r r . a  l r t h n l ' 1 1 . 1 ( l  S l j l t l r r  T r ' c r r d  l l i r l r l t a t  U s r r  l t r ( : r

Farn L l  y  CerL ldae
I  B r o r n  C r e e p e r  ( Q e r t h t q  f a m t l  l a r l s - )

F a m t  l y  C l n c l  l d a e
Dlpper  (  Q. lnCluA rngtr lcqnusl

Faml Iy  Trog lodyt ldae
j  Hou"" l l ren (Troglpdvtes aqdoF)

.'&o.r, Hren ( Salo lqgfgs obsoletutlt l

r
l.r, ....t
olr

I  C"nyon lJren ( Ca lhe roe s f lgx I eanus l .

I  nu r l ck ts  l , l ren  ( Ih rvonranes  heg tek l l l

Long-bt I led l tarsh l { ren
J C Ip t t thorus na l . ] r t t f  t  s  l

Faro l ly  Htn ldae
Hock lngbLrd  (H tnu l  oqUn lo t tos )

G r a y  C a L b t r d
. (Dumete I Iq  ea fo t  l neqs  L tL

A , D , C , E r F

A r B r C , D , E , F

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

c-P
r e s  [ d e n t

c-P
r e s  [ d e n t

C-P I

summer  res tden t

c-P
res ld  en b

c-P
res  [deh t

c-P
res [dent ,

L-P
res  IdenD

u-P
t rans len t  and
summer  res lden t

u-P
sunmer  res ldenL

Urrknrtnn

Unknonn

Unknoyn

Unknorm

Unknorm

Unknonn

Unknorm

Unknorm

In  summer  na tu re
n o n t a n e  m l x e d  a n d
c o n l f e r o u s  f o r e s L s l
I o u e r  e l e v a L l o n s  I n
u t n i e r

F a s t - f l o u l n g  g t r e a m s  [ n
o r  n e a r  n o u n L a  l n s ;  l o v e r
l e v e l  s  l n  r t n L e r

H o o d l a n d s  o f  n o u n t a l n s
a n d  v a l l e y s

D e s e r t  f o  h t g h
m o u n t a l n  a r e d s  w l , t h
t a l u s  s l o p e s  a n d  c l l f f s

R o c k y  c l l , f f s r  e r e v l c e s ,
and  rock  s l  l des

U n d e r  b r u s h  a n d  p l n t o n -
Jun  Ipe r  r rood lands

C a t t a L l  m a r s h e s

Towns ,  fa rns ,  ranehes ,
r o a d s t d e s ,  b r u s h  a n d
d e s e r L  s t r e a m s t c l e s

U n d e r g r o v l h ,  b r u s h  o r
t h l c k e L s  a l o n g  v a l . l e y
sLreams

A r B r C r D r E r F Unknorm
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Brown Thrasher  (To"ostnmE

Bendt rer  s  Thrasher

lToxostoEa bend Lre t )

I  s"ou Thrasher'  *?6.*o t toot ta  
montanus)

Cu furn) D , E , F R-P
res  ldenE

R.P
res  [den !

c-P
res  [den t

Unknorm

Unknorm

Unknovn

Unltnorm

Unknovn

Unknoun

Unknorm

Unlcnown

C-P '
res  [denL

0-P
utnLer  res  ldenL

c-P
summer res ldenb
and Lrans lent

c-P
sunmer resldenb

U-P
summer res ldenL

B r u s h Y  P l a c e s  a n d

t h o r n y  ! h l c k e L s

DeserL  sc rub  and

farmlands

Sagebrush ,  rabb lb -

b r u s h ,  b r u s h Y  s l o P e s
' a n d  E e S a s

fn  3ummer  touns ,  l a rms '

f a r o l a n d ,  o p e n  f o r e s L s t

lL reans ldes  and  any  Hooc

t raU I ' t a t  ;  [ n  n tn te r  be r r ]

bear lng  L rees

Dec lduous  and  con l fe rou :

f o r e s b s  u s u a I I Y  n e a r  u a t

fn sLrr t rer  n lxcd uooClanc

and open conl ferous fore

l n  s l n L e r  v o o d s ,  i h l c k e t

and Parks

l l  l . I Iorr Bh Lckebs , r  [v-er

uood lands ,  aspens '  fo res

underg rovLh  and  con l fe rs

SL reams t 'de t {ood lands

t . t

Fan l lY  Husc lcaP ldae
I  Araer lcan Robtn
'  ( ru rdus  [ ' t g ra to r l ' t t s l

6
c)
I
r
t\)

vanted Thrush Jlrgrgjlr naevlusl

Hermtb Thrush (Catharus qut tAtug l

Sva lnsonf s Thrush
( C a t h F r u s  u s i u l  q t u s )

A r B r c f D r E r F

I r B r c r D r E r F

E 'F

A r B r C r D r E r F

A r B r D

Populat  lon
ts t  ogeograPh Ic

VeerY  (  Ca tharus  fUsqescens l
I ' B



Popu l  a  t  l onni"i- iii,ii ' l i.,i sr, t,= 
'' ' i l"ij

j  *  W " r t e r n  B l u e b t r d
(S  la l  l a  mex  le0n1 |

I  H o r n t a t n  D l u e b t r d
'  (S ta l  [a  q l r r rueq  tde {L K - P

r e s  l d e n I

A r B , C r D , E r F

A , B r C , D , E , F

A r B r C r D r E r F

A r B r C ,  D r E I F

A r B r C r D r E r F

K . P
g u m m e r  r e s l d e n t

c-P
r e s  [ d e n t

c-P
summer  res ldenb

U-P
rer  [dent

c-P
r e s  [ d e n t

Unknown

Unknorm

Unknovn

Unknorm

Unknown

S c a L t e r e d  L r e e s ,  o p e n
e o n t f e r s ,  f o r c s t s  a n d
fa rfis

In  summer  open  a reaS
vhere  mounLa  [n  meadovs
a n d  p a s t u r e s  a r e  [ n L e r -
s p e r s e d  v l . t h  l o o s e  s t a n
o r  s l n g l e  c o n l f e r o u s
t r e e s ;  l n  n l n [ e r  I o w e r

'e  leva  I  l ons  ,  o f  ten  open
a r e a s  w t L h  a v a l l a b l e
p e r c h l n g  s l t e s

In  sumt re r  open  eon l fe ro
f o r e s [ s  [ n  L h e  m o u n L a  l n
t n  w l n t e r  c a n y o n g ,  b r u s
s l  opes  and  ' Jun  I  pe rs

O p e n  m t x e d  w o o d s ,  s t r e a
s  I d e  t h  l c k e I s ,  n o u n t a  I n
b r u s h  a n d  p t n [ o n - J u n t p e
r rood lands

In  gummer  con l fe rous
f o r e s t s ;  l n  n [ n b e n  p l n t
J u n l p e r  a n d  b r u s h  I n  I o
e l e v a  [  l o n s

In  summer  con t fe rous
f o r e s t s ;  I n  y l n t e r  o L h e
v ' : o d l a n d s  a n d  L h L c k e L s

I  Tonnsend I  g  Sol  t ta  t  re

H 
I  (  Hvqdes tes  tqwnsend  l , l

o
()
I
r(^)
F a n t I y  S y l v l l d a e

I  B lue-g ray  Gna lca tcher
|  

. (Po l  Loo l l . I a  gaq fu lgA) .

Go lden-c rowned  K  lng le t
( S e n u I U {  s a t C a n a l

I  RuUy-oronned KLnglet' 
J-8sguLUg eql endula I

I
a

A r B r C r D r E r F Unknorin
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F a m l I y  M o L a c l l I l d a e
l l a  L e r  P i  p e  L  (  4 r t L h r r s  s p l  n o l  q t . L a  I

Faml ly  Bombyc l l l t dae
I  Bohenlan Waxwlng
' 

J-B-QohYs-L!-Ia qar[uluql

t'  Cedar  l {axwlng  (Bombve l l la  eedro fuml ,

F a m l l y  L a n l l d a e
N o r t h e r n  S h r l k e

J  ( L a n l u s  e x e u b l t o r )
o
C)
I

F
b
I  Loggerhead Shr tke
'  ( L a n l u s  l u 4 o v t c l a n u s L

Faml ly  SLurn tdae
I  S ta r l l ng  ( -S tu l fnus  . vukar l s l .

Fan l l y  V l reon ldae
I  c r a y  V l r e o  J V t r e o  Y l e l n t o r l

I  so t lba ry  V l reo
' 

JJ!-rgq spl lLarlgqL

B l  ogeograph  I  e
; r  I  n l t , ' r 1 , 1 l  n r l

A , B , C , D r E r F

A , B r C r D , E r F

A r B r C r D , E r F

A r B r C r D r E r F

A r B r e r D r E r F

A r B , C r D r E r F

D r E t F

c-P
r e s  l d  e n  b

U-P
wln te r  res ldenb

c-P
wtn te r  res ldenb

U-P
uln ter  res ldenb

c-P
res lden t

c-P
nes idenb

U.P
summer res ldenb

U-P
summer res ldent

Unknown

Unknorm

Unknown

Unknoum

Unlcnown

Un kn onn

Unlrnonn

J n  s u m m e r  a l p l n e  z o n e l
l n  m i g r a L l o n  a n d  w l n L e r
p l a l n s ,  b a r e  f l e l d s '
s h o r e s  a n d  l r r l g a L e d  f I e '

l . l l despread  and  feeds
on  ber r les

O p e n  w o o d l a n d s ,  B u s s l a n
o l l v e  a n d  o [ h e r  f r u l L l n g
t reeg  o r  o rchards

Seml -open  eounLry  o r
o p e n  c o u n b r y  w l E h  l o o k -
o u L  p o s b s

Deser ts  and  o ther  open
coun [ ry  r l t h  lookou t
p o s b s ,  H l r e s ,  s c a i t e r e d
Lrees  and  lou  sc rub

C l L l e s ,  f l e l d s ,  o r c h a r d s
and  wood lands

B r u s h y  m o u n t a l n  s l o p e s ,
s e r u b  o a k  a n d  J u n l p e r s

S b r e a n s l d e  w o o d l a n d s ,
p l n l o n - J u n l p e r  a n d
Ponderoca  p lne  fo res [s

A ,  B r C ,  D ,  g ,  F Unknown



l ' o [ ) u I  a  L  ro ! l
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l { a r b l t n g  V l r e o  ( V t r q e  r r J l v r r s )

F a m l . I y  P a r u I  L d a e
|  Orange-crovned lJarb ler
' fis.rgl-ysra .crJgIeI

Nashv l l le  l {arb ler
(Verm lvora rul l lqo t  l l  a, t

V t 1 6 t n l a f  s  l l a r b l e r
(  Ver rn  IvoEa v  t  rs  [n  Iae  )

Luey f  s  l l a rb le r  (Ver rn lyo ra  Iue  l "apL

:  
Yel  I  on t tarb ler  (  Denr l ro Iea neteetr  la  )

*  G r a c e t s  t { a r b l e r  ( D e n d r o l e a  q r a e t a e l

Hagnol  [a  ] larb ler
(  t r .en4ro tea Eaqnol  ta l

A , B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

A  r B r C r D r E f  F

E ' F

A r B r C r D r E r F

E 'F

A r B r C r D r E r F

c-P
s u m m c r  r e s  [ d e n L

c-P
summer  res  ldenb
and t rans len t ,

U-P
t rans  l en t

c-P
SUnmerr e s  l d e n b

U-P
gunmer res ldenf

c-P
summer  res ldenb

U-P
summer res ldent

u-P
t rans I  ent

Unknorm

Unknrrwn

Unknorm

Unknovn

Unknorrn

Unknovn

Unknorm

Unknoun

D e c L d u o u s  a n d  m [ x e d  a s p (
w o a d l a n d s  n e a r  m o u n L a l . n
a n d  v a l l e y  g L r e a m s

D r u s h y  u o o d l a n d  c l e a r l n l
h t  I I s l d e s ,  a s p e n s  a n d
m o u n b a t n  b r u s h ;  1 n
m  [ g r a [  l o n  s t r e a m s  l d e
rood lands

0pen  n lxed  woods  v l . th
underg rou th  and  a t
fo reg t  edges

0 a k  c a n y o n s ,  b r u s h y
s lopes  and  p ln l .on -

J u n L p e r  b r u s h l a n d

A l o n g  d e s e r t  s b r e a m s  I n
u [ 1 ] o u s  a n d  c o t t o n u o o d s

! l l . t l o r r s ,  a s p e n s ,  s l r e a m
s l d e  t r e e s  a n d  s h r u b s  o
tovn  shade  L rees

Ponderosa  p  lne -oakbrush
co t rDun Ib les  o f  the
mounta lns

Con l fe rous  fo resLs
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B logeog ra ph i .c
i l r ' c . i  f  t t l t . r l r  l l  o ' l  . l t ; r t t r : r

l l e rm lL  $ la rb le r
(Denr l ro l  ea  o -ec  I  r l en ta l  l  s )

Yel low-rumPed lJarb ler
(  DendCo lea  eo fona  -La  L

I  Btact<- throabed GraY Harbler
'  (  DeFdro lca  n tn r ,esegns l

-t

o
c)
I

FB TownsendIs l farb ler
( D-endrol,ea townselrd ! I

Nor thern l {a terbhrush
( Se lulug J1qYebogAg-elglgl

MacGl l l  lv raYt  s  lJarb ler
( -Ooororn l  -s .  to l  mle l  I

Ie l l owth roab
( G e o t h v l o l g  b r l . e h q s )

Yel lou-breasbed Cha!
(  I e t e r t a  g t  r e n d

E,F

A , B , C r D , E r F

A r B r C r D r E r F

A r B r C r D , E r F

B , C , D , E , F

A r B r C r D r E r F

i r B r C r D r E r F

U-P
surnmer resldertL
a n d  i r a n s l e n b

c-P
summer  res lden I

K . P
summen res ldenb

U-P
trans lent

U-P
t rans lenb

c-P
sumner  res ldenb

L-P
summer  res ldenb

c-P
s u m m e r  r e s l t l e t t L

Unknonn

Unknown

Unknown

Unknorm

Unlcnown

Unknown

Unknown

C o n l f e r o u s  f o r e s b s ;  l n
m l g r a b l o n  o [ h e r  L r e e s

In  gummer  con l fe rous  an
m l x e d  f o r e s L s ;  l n  v l n b e
v a r l e d  w o o d s ,  r l v e r
t ,h l cke  bs  ,  b rush  and
gard  ens

In su lnaer  dry oak s loPe
p ln lon -Jun  lPer  nood  land
o p e n  m l x e d  w o o d s ;  l n
m l g r a L l o n  v a r l e d  L r e e s
and brush

Con l fe rous  fo resbs

Sr, lampy or  wet  woods,
s L r e a m s l d e s  a n d  l a k e -
s h o r e s ;  1 n  m l g r a I l o n
t h l c k e  t s

Low dense undergrowbh
a n d  s h a d y ,  d a m p  t h l e k e b :

C a b b a l l  a n d  b u l r u s h
m a r s h e s ,  w l l l o w  b h l c k e L :
a n d  s b r e a m s l d e s

Dense  b rush  a long
u a L e r  e o u r s e s r  w l l l o u
t h l c k e t s  a n d  n o t s L
n  n n v n n  q

A r D , C r D r E , F Unknovn
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H l l s o n r s  l l a r b l e r
( l l t l s o n l a  p r r s l l l a )

Amer  l can  I l edsbarb
(  S e b o n h a E a -  r u ! 1 e t  l  l  F I

Faml l y  P loce ldae
I  House Sparrow
' I lggggg domestleus)

f tun l l y  I cber ldae
ol  Hesbern Meador l lark

S  ? '  ( S t u f q e l l a  n e q l e e l a l' - s

Ye I low-headed  B lackb l rd
(  Xan thoeegha  lps  xAg thoeephAIus \

Fed-w lnged  B laekb l rd
( A s e l a I u g  p b o e n l c e u s )

Nor fhern  0 r1o le
J I c L e r u q  n g l b u l a )

' ( . ; r  I  r r l t ; r l r  I  t . r : t l  5 l  n l . t r r

A , B , C , D r E r F c-P
summer  res ldenb

U-P
t , rans lenb

c-P
r e s l d e n t

1

c-P
res tdent  .

c-P
summer  res lden i

c-P
r e s l d e n t

c-P
summer  res ldenL

Un}mown ' C l t i e s ,  f a r m s  a n d  h o u s e :

Dec lduous  sh rubberY  o r
t h l c k e b s ,  s t r e a n s l d e
g r o w l h ,  H l l l o w s  a n d  f l r
t h l c k e L s  l n  b h e  m o u n L a l n

0 p e n  s e c o n d a r Y  d e c l d u o u s
u o o d l a n d s  a n d  r l P a r l a n
wood I  and s

O p e n  f l e I d s ,  m e a d o n s
a n d  p l a l n s '

l t e rshes  n l  Lh  ca  LLa  I I
a n d  b u l r u s h e s l  f o r a g e s
l n  f t e l d i ' a n d  o p e n
coun t ry

Breeds  ln  marshes
w t L h  e m e r g e n t  a q u a L l e
v e g e L a t l o n ,  f o r a g e s  1 n
c u l t l v a L e d  l a n d  a n d  a B
b h e  e d g e  o f  n a [ e r

O p e n  v o o d l a n d s ,  c o b L o n .
w o o d s  o r  o L h e r  s h a d e
b r e e s  a n d  r l p a r l a n  a r e ;

I
t

J l  , D , c

A r B r C r D r E r F

I l r B , C r D , E , F

A r B r C r D , E r F

A , B r C r D r E ,  F

Unknown

Un lcn own

Un kn own

Unknown

Unknown

A , B r C r D , E , F Unknonn



Blogeograph I  c
Ir

c r D r E , F

l r B r c r D r E r F

A r B r D

A r B r C r D r E r F

A r B r C r D f E r F

Popul  a L ton

!.
t

I  
*  scot ts 0r t .o le

l le tqrus nar  I  s , r rqml

R u s t y  B l a c k b L r d
( E u o h a q u s  e a r o l  t n u s L

B r e n e r f s  B l a c k b t r d
(.Euoha Bus eva.noeeqhq lqs I

..-Conmon Crackle

I  
(QuLsealqg o t r t i l :u la l

I
s
Fn.o*-headed Covb Lrd
'  (Ho lo thru l  a lerL

Faml ly  ThrauP ldae
I  l testern Tanager
' $J-EE-ngA, I tt{ov l.e L Fna )

Fam l ly  &rbar lz  ldae
Rose-breasted Grosbeak

(  Bheuc t  t  qqq t  r ldov te tanUs L

I  Black-headed Grosbeak
' 

Jjh3ggj.rcgt rnelqnoeeohalusl

U-P
summer res  ldenL

0-P
t rans  Ien t

c-P
res  lden t

A-P
t rans  Ien t

c-P
res  [den t

c-P
sumner restden[

0-P
srmmer res ldent

c-P
rumner  res ldenI

r  t ' l

Unknorm

Unknovn

Unknorm

Unknorn

Unknorm

Unknovn

Unknorin

P l n [ o n - J u n l p e r  u o o d -
l a n d s  o f  d e s e r l  t r o u n L a  [ n :
oak  s lopes  and  coLL t :nYoo t
t r e e s  l n  c a n y o n s

lJooded narshes and
r l p a r  l a n  w o o d l a n d s

V a r l e d  o p e n  e o u n t r y ,
l a k e s h o r e s  I  l r r l g a L e d
p a s t u r e s ,  f e e d  l o t s ,
p a r k s  a n d  c l t l e s

F a r m s ,  f  l e l d s ,  l t r e a m -
r l d e s  a n d  v e t  v o o d l a n d s

F a r m s ,  f l e l d s ,  b a r n y a r d s
v o o d  e d g e s  a n d  r l p a r l a n
wood lands

O p e n  e o n l f e r o u s ,  B 3 p e n  o r
n t x e d  f o r e s t s ;  u l d e t p r e a (
l n  m l g r a b t o n

B r o a d l e a f  r l p a r l a n  a r e a s
and aspen.s

Edges of  second grovth
d e c l d u o u s  r o o d s ,  p l n l o n ,
r l p a r l a n  a r e a s ,  o r c h a r d s
a n d  p a r k s  

_

A r B r C r D ,  E r F Unknown



g.J-ll !l 11 : - l r : r  i r r : !

U I u e  G r o s b c a k  . ( G p . t . I . f l e i l  t ; r p r u l  e a l

[ ap land  Longspur
(Ca l  ea r : lug  I  i l ppc ln f  eus )

Ind lgo  Bun t lng  (PagsgL lnn  evanea)

!  Lazut t  Bunbing (P-as i l r r lna amoena)

Oreen- ta l l ed  Touhee
(Chl .Fr :ura ghl  orura)

Rufous-s lded Touhee
(  P to l . Io  e rv th roqh iha lmq l l

Lark Bunt lng
(Cal  anosol  za tnelanoeorvs I

Savannah Sparrow
(Paqsec$ t t l eq  san4Hl  ehens l  s I

Grasshopper Sparrou
(  Ammodramrrs  savannanum)

LeConter s Sparrov
JAmOosr l l  za  leconte !  |  I

F , C , D , E , F

A , B , C , D , E , F

A r D r D

A r B r C r D r E r F

A r B , C , D , E , F

A r B r C r D r E r F

A , B , C , D , E , F

A , B r C r D r E f F

c-P
gummerr e s  l d  e n  L

Unknovn

Unknown

Unknorrn

Unknovn

Unknovn

Unknovn

Unknorm

Unknorm

Un kn own

R-P
w l  n  t e r r e s l d e n I

B r u s h y  a n d  x e e d y  p l a c e s
v l  l I o H s  a n d  r . l v e r  L h l c k
a n d  o t h e r  r l p a r l a n  a r e a

F l e I d s ,  g r a s s l a n d s ,
s a l l n e  f I a I s ,  d e s e r t
s h r u b I  o f [ e n  s e e n  u l I h
h o r n e d  I a r k s

B r u s h ,  f a r m  l a n d s  a n d
streams td e s

M o u n t , a l n  b r u s h ,  s t r e a m -'  g l d e  s h r u b s  a n d  f a r m l a n
f ree  rous

L p u  m o u n t a l n  b r u s h ,
g reaseuood  .and  p ln lon -
J u n l p e r  n o o d l a n d s

l t cun ta ln  b rush ,  fo res t ,
e d g e s  a n d  c l L y  s h r u b s

P l a l n s ,  p r a l r l e s ,  d e s e r
shrub  an t l  sagebrush

C r a s s l a n d s ,  f l e l d s ,
s a I [ g r a s s  m e a d o y g  a n d
o p e n  c o u n L r y

D r y  g r a s s l a n d s

T a I l  g r a s s ,  w e e d y
m e a d o l r s  a n d  m a r s h e s

I
o t

Jf)
Fl

5
(o

I
I

R-P
summer

c-P
SUmmer

r e s l d e n L

res  ld  en  b

r e s l d e n b
c-P
gummer

c-P
r e s l d  e n b

0-P
t , rans lenL

c-P
summer  res lden t

K-P
t , ransl  ent

A - P
t r a n s l e n t

A r B , C , D , E , F

Unknorm



o

I
t

Vesper  Spar rov
(  Popr :ee- tes grnFbeqs )

Lark Sparrou
(  Cho .ndgs tes  q rammaeuPl

Sage Sparrou . (  Amohl  sn l  za h91I f  t .

Dark -eYed  Junco  (Juneo  hveq i r l  l s l ,

Juneo ( . lunge eanleenf l -L

Tree Sparrou (SELzel la

I  cn rpp lng  Spar row (Sn lze l lp  nasger l ,na l .

Brerrerr g SParrou

I s o t z e l l a  b r e w e r l l

Har r l s  SPar ro r
(Zono t r {  eh lA  q t re ru lA l .

A , B , C r D , E r F

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C f D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

c-P
g u m m e r  r e g l d e n L

c-P
summcr  res lden t

U-P
summer res ldenL

C-P '
r e s l d e n t

c-P
eummer resldenL

U-P
v ln te r  res ldenb

c-P
summer resldenb

c-P
summer res ldent '

U-P
u tn te r  res lden f

Popu l  a  L  lon

Unknown

Unknovn

Unknorm

Unlrnown

Unlmovn

Unknonn

Unknown

Unknorrn

A I f a l f a  a n d  g r a l n
f  l e I d s ,  n e a d o t r s  I  s a g e -
b rush  and  de-sc rL  s l t rub

Open coun t rY  1n  sagebru :
and  deserL  sh rub  r r l  Lh
a v a l l a b l e  P e r c h  s l L e s

Sagebrush ,  S reaserood
and  o ther  deserb  sh rubs

In s t rqtoer  openlngs and
e d g e s  o f  e o n l f e r o u s  a n d
m l x e d  v o o d l a n d s ;  l n  r r l  n t

Breaseuood  
:nO 

underg ro r

Con l fe rous ,  o l xed  fo res t
and  noun ta ln  b rush

tJ l l I ov  th l cke ts  and
brushy  a reas

l l cunba ln  con l fe roug  and
dec lduoug  r rood lands  t
va l  l ey  r rood lands ,  f  a rms  '
o r c h a r d s ,  p a r k s  a n d
brugh l  and  s

Sagebrush ,  E reaseuood
and  oLher  deserL  sh rubs
o r  b r u s h y  a r e a s

B r u s h y  e d g e s  o f  o P e n
v o o d l a n d s ,  H u s s l a n
o l  l ves  and  t { l  I  I  ous

j c ray- t ,eaded

I
a

j

o
o
I

(tl
rO
v,l

Bl ogeogra ph I  c

A r B r c r D r E r F
Unknovn
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l t

1 [Jn lLe-crowncd Sparrow' (?.ongt r  lshl3 fcUpophrvs I

l lh l  te- throated Sparrow
( Z o n o b n r  c l a  a l  b t e o l l  l s )

0oIden-ero l rned
( -ZonobCl  ch l  a

Spar iou
a  t r l  e a n l  l l  a  ) ,

A r B , C r D r E r F

E 'F

E ' F

A , B r C

/ l  ,B , c

c-P
res lden t

R-P
v l n t e r  r e s l d e n b

a

R-P
H l n t e r  r e s l d e n E

U-P
w l n t e r  r e s l d e n I

K-P
summer  res lden t
a n d  t r a n s l e n t

U-P
summer  res lden [
R-P
w l n t e r  r e s l d e n t

i

c-P
res  1d  en  t

Unknown

Unknorm

Unknovn

Unknoun

Unknorar

Unknorm

In  summer  fo res t  edges
a n d  c l e a r l n g s ,  I o w  b r u :
a n d  n o u n L a i n  [ h l c k e t s ;
w l n t e r  u l d e s p r e a d  l n  t l
v a l l € y s  r  a l o n g  f c n c e  F r
u l l l o l r s  I  b r u s h y  a r c a s ,
co rn  and  g reasevood

Con l . fe rous  and  mlxed
r rood lands ,  Hood land
underg rov fh  th l cke ts
a n d  b r u s h

i fount ,a ln brush and
b r u s h y  a r e a s  l n  b h e
l o n e r  v a l l e y s

l , l a r s h e s ;  l n  m l g r a E l o n
u e e d y  l ' l e l d s

V a I l e y  a n d  m o u n b a t n
nood lands  and  b rushy
a r e a s  u s u a l l y  n e a r  v a t .

In  summer  u t l l ow
t l r  l cke  t s  ,  b rushy  bogs  ;
l n  H l n [ e r  l o u l a n d
t h l c k e t s ,  t a l l  e e e d s
and  bushes

l J o o d l a n d  e d g e s ,  g r a s s -
l a n d s ,  e a t t a l l  m a r s h e s
L h t e k e L s  a n d  b r u s h y
f e n c e  r o l r g

o
I A

(Jr
(Jl

Swamp Sparrov
(  Zonot f , lqh l  a  ngorq lana )

Fox Sparrou
I?ono t r reh lA  t l l , apa)

L lnco ln rs  Sp ; . r row
(Zono [ r t ch ta  I  l neo l  n l l  ]

I song sparrov'  ( Z o n o t r ! c h l a  p g l p d l a l A r B r C r D r E r F Unknorrn
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Sooclcs Blogeo8raphlc Populat lon

I -. 
,t rca l nl 

uLllnl_Ucr.il3a__
'  btaCB-Lhroated Sparrop

( ' imDh l3DIza  b l l l nea ta l  I 'B ' c ,D rE , t '  u -p  unknor .n  p tn ron - . Jun rpc r ,  nounLa t rsunl ter.  resldcnt brush aid 
" ie"6";"h '--F a m l I y  F r l n g t t l  l d a e

I  Even lng  Grosbeak'  ( C o e e o t h r a u s t e s  v e s p e f t l n u s )

I  C " " r l n r s  F t n c h
fCarnpdacq t  caqprn l  LL Unknonn fn  summer ,  open  con l fe r

f o r e s t s  o f  h l g h  E o u n t a l r
l n  u l n t e r  v a l l e y s

I

- '  l louse Flnch
I f cnrpqrlacur rqJrltt eanu[L
Y
(h
f\)

Plne Crosbeak
( p r n t e o l a  e n u e l p a [ p r I

I
i  Bosy Ftneh

Tt*r"trt" 
acpioal

Plne  S tsk ln  JCardue l  t s  n fnus l
Unknorm

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C r D r E r F

A r B r C r E r F

A r B r C r D r E r F

A r B r C r D r E r F

c-P
r r l n te r  res lden t

c-P
sunmer  res ldent
U-P
v ln te r  res lde r t I

c-P
res lden t

U-P
res lden t

c-P
r e s l d e n t

c-P
r e s l d  e n t

Unknovn

'  unknonn

Unknorm

Unknovn

B o x e l c l e r s ,  [ u s s t a r r  o I  l v r
t r e e s  a n d  f r u l  b l n g  s h r u t

V a r l e d  h a b t t a t s ;  t o * n s ,
raneheg  ,  open  l roods ,
n o u n L a l n  s c r u b ,  e a n y o n s ,
d e s e r t s  a n d  r l p a r l a n  a r c

In summer conl  ferous
fo res ts ;  l n  r r l n te r  m lxeo
uoods  and  f ru l  L lng  t rees

In  sumner  a lp lne  Lundra ,
neador rs  and  snowf le lds ;
w l n t e r s  l n  I o p l a n d s

Conl  ferous forests  ,  a  lor ;
edges of  second grorr th
d e c l d u o u g  f o r e s b s l  l n
mlg ra [ lon  seen  ln  la rge
f l o c k s  l n  L h e  l o p e r  v a l l



r a p h l c Popu la  t  I  on
! ' i l l , l l c . _ r t  Q l a ! , u s  -  T t . , r , t l  l t i r l r i L a t  U J t . i , r . t . i r  . .

/ t rne r l can  Co ld  f  l nch
( Q a r d p ? l  t s  [ r l s L l s )

L e s s e r  G o l d f l n c h
( C a r d u e I l  s  a p a l  t r : l a )

A r B r C r D r E r F

A r B , C r D r E r F

c-P
res l  d  en t

c-P
r e s l d  c n  L

U-P
sunmer resldent,

Unknorm

Unknoum

Unknonn

Unknorm

Unknown

Unknorm

f f l p a r l a n  n o o d l a n d s ,
u l l l o u s ,  c o L t o n u o o d s ,
o rc l ta rds  ,  roads id  es
a n d  s u n f I o u e r s

O p e n  b r u s h y  c o u n t r y ,
open  woods ,  uooded
g L r e a m s  a n d  g a r d e n s

Con l fe rous  fo res ts

Open g rass -covered
a r e a s  u h l c h  n a y  h a v e
s c a L t e r e d  b r u s h ,  m a r s h e s
con l fe rous  fo res ts  and
open lngs  1n  voods

A l o n g  n e a r l y  a I l
p e r m a n e n L  s I r e a m g  l n
m o u n [ a l n o u s  a r e a g

Ar ld  sagebrush  o r
g r a s s l a n d  a r e a s ,
m o u n t a l n  n a h o g a n y ,
e o n l f e r o u s  f o r e s I s ,  a s p e
and  cobLonuoods

H a r s h e s ,  b o g s ,  v e t
m e a d o p s  a n d  a l o n g
s I r e a m s  l n  f o r e s L s

Fed Crossbl l l
( L o x l a  e u r v t r o s t f a l

lanrmal+ - -  103 specles ln  southeastern
Orde$  Insecb lvo ra

Fa f i t l v  Sor l c ldae
$  to r r r r  sh ren  (gorqx  nanus l

North t {ater  Shrew
( S o r e x  Q A l u s t r l s l

/  Herrtam Shrew (Sor:gx nerr. laUjLL

A r B r C r E r F

B , C , D , E , F L - N

A r B , C r E r F c-N

A r B , C r D r E r F u-N

Utah

Vagran t  Shreu  (Sqrex  . van fans) A r B r C r F c-N Unknovn



.  B logeographlc  popul  at lon
Soecles l rca I i rha i r r tc t t  Stat . r rs  Trory l@

Hasked  Shreu  (SpreX e fnereu i l

J  Dusky Shrew. (  Sorex ot  seurr tq l

*  c ray  (Deser t )  sh rew
(Noq losoECx enpHfo rd t  I E , F

/ 1 ,  n ,  D ,  E

A r B r C r F

l r B r c r D r E r F

l r B r c r D r E r F

c-H

c-N

I.:-N

c-N

U.N 
.

Unknogn

Unknourn

Unknorm

Unknorm

Un kno*n

Un kn onn

Unknorm
I

l l c l s L  s l L e s  l n  f o r e s t s ,
o p e n  c o u n L r y  a n d  b r u g h l a r

H a r s h e s ,  c o n t f e r o u s
f o r e s b s  a n d  d r y  h l l l s l d e .

A r l d  a l l u v l a l  f a n s ,' b r u s h y  s l o p e s  r  r a g e b r u s h
a n d  o t h e r  l o x  d e s e r [
s h r u b  e o m m u n l L l e s

C a v e s ,  m l n e  E u n n e I s ,
h o l l o v  t r e e s .  o r  b u t l d l n g :
u s u a l l y  n e a r  v a E e r

C a y e s ,  o l d  b u l l d l n g s r  F o r
e r e v l c e s ,  p l n l o n - J u n l p e r
a n d  d e s e r I  s h r u b

Con l fe rous  fo res [s  ln  h t t
t r o u n t a l n s ,  a r o u n d  b u l l d l r
o r  t r e e s  a n d  o c c a s l o n a l l l
e a v e t

fu l l d lngs ,  saa l l  pockebs
crev lees  ln  rock  ledges
and  t reeg

Order  Chl roptera
F a m l l y  V e s p e r t l l  l o n l d a e

,  L l t t l e  B ronn  Hyo t ts
G  ;  

( H v o t t P  l u e l f u n u s )
C)
I

(tl
F

j  f r tngeO l tyo t ls  (Hvot ls  t l rvsanqdes l

Long-eared l tyot ls  (  Hvo[  1f ,  evot ls l A r B r C r D r E r F c-H

j  Long- Iegged l tyof ls  ( l tyot l l  vo lanql A r B r C r D r E r F  C - l f
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I

D f  ! , b ( ; ( r t l  .  d l r . l  | ' r -
.  v l r g

[ 'ea T-nhi l tr t_| . . t  a, i lJr T.,_r.! l t  l [ , tM

A r D , C r D r E r F U-H UnknonnI u m a  l l y o L l s  ( l t y p t t s  v u m f l n c n g t g )

C a l t f o r n l a  H y o L l s
( l . typlt  q cql I  I  rrEtr lgugf i r B , c , D , E , F c-N

I  Smaf l -  footed l tyot ls (  Hvqt l  s I  et  hl  I  I A rB rc ,D ,E rF u-tl

Unknovn

Unknown

Unknorn

Unknovn

Unknorm

Unknorrn

Unknorm

Unknorrn

C a v e s ,  L u n n e l s  a n d
b u l l d l n g s ,  l n  a r l d  a r e a g

l l l n e  L u n n e I s ,  h o l l o u
L r e e s ,  l o o s e  r o c k s ,
b u l l d l n g s ,  b r l d g e s ;
c h l e f l y  I  c r e v l c e
d u e l l e r  ( u p  t o  6 , 0 0 0  f e e t
l n  e l e v a t l o n )

C a v e s ,  n l n e  t u n n e l s ,
e rev lees  ln  rocks  and  ln
b u l  I d  l n g s

F o r e s L  a r e a s  I  o e c a s l o n a l
l n  c a v e s  o r  b u l l d l n g s

Caves ,  under  Ioose  rocks
c r e v l c e s ,  l n  e l  l f f s ,
b u l l d l n g s ;  a r l d  a r e a s  n e
v a t e r  c o u r s e s

C a v e s ,  t u n n e l s ,  c r e v l c e s
h o l I o w  t r c e s ,  b u l l d l n g s
and  uooded  a reas

l {ooded  a reas  i  roos ts  ln
t r e e s  a n d  o c c a s t o n a l l y
e n [ e r s  c a v e g

l looded areag

C a v e s ,  m l n e  t u n n e l s  a n d
b u l l d l n g s  u t l l l z e d  f o r
r o o s t l n g ;  l n h a b l  t , s  a r l d
y e s t e r n  d e s e r t  s h r u b ,
p l n t o n - J u n l p e r  a n d  p l n e
f o r e s L s

t,
o

Sl l ve r -ha l red  Bs t

6  
( l  n g f o n v c t e r l  s  n o e i l y n s n n t l

c)
I

ql
thHestern Pl pl s trel le

(  P I  o l s t re I  l u l  hgsDer r t s l

I  gfe Broun Bat (Epiqsteuq fusgus)

j *  F e d  B a t  ( L a s I u n l l  b o r e a l l s )

I  nor"y  Bat  (Lasluru i  e lnereug)

l {es te rn  B IS-eared  Ba t
( P l c e o t u s  t o u n s e n d {  |  I

A r B r C r D r E r F c-N

A r B r C r D r E r F c-N

A r B r C r D r E r F c-H

A r B r C r D r E r F Irif

A r B r C r D r E r F

A , B r C , D , E , F

U-H

c-N



I
a

H e x l c a n  B l g - e a r e d  B a t
( P t e c t *  ! h r 4 l o t l s )

|  *  spot ted Bab'( F U d q r m a  m a e u l A t a )

P a l l l d  B a t
(An tneaoug  na l  UdusL

B l o g e o g r a p h l c

; . - N

Unknown I.-N

A r B r C r D r E r F c-H

A r B , C , D , E , F c-N

A r B r C r E r F c-H

A r B r C r D c-l.l

Popu l  a  b lon

Unknorrn

Un kn orln

Unknoum

Unknorrn

Un kno *n

S t a b  I  e

C a v e s  1 n  p l n e - o a k  f o r e s t
b e L w e e n  5 r 0 0 0  b o  8 , 5 0 0
f e e I  e l e v a L l o n

A r l d  c o u n b r y ;  l t
o c c a s l o n a l l y  e n L e r s
b u t l d l n g s  a n d  c a v e s

C a v e s ,  n l n e  t u n n e l s ,
. c r e v l c e s  l n  r o e k s ,

b u t l d l n g s  a n d  t r e e s  a r e
u t l l l z e d  f o r  r o o s L s l
l n h a b l t s  s c a t b e r e d  d e s e r t
sh rub  and  p lne -oak  fo res t
b e l o w  6 , 5 0 0  f e e t  e l e v a t l c

C a v e s  a n d  b u { I d l n g s  a r e
u t l l l z e d  f o n  r o o s t s ;
l n h a b l [ s  l o u e r  a n d  u p p e r
Sonoran L l  fe  Zones

Ta lus  s lopes  and  rock -
s l l d e s  a b o v e  8 , 0 0 0  f e e L
e l  e v a  b l o n

Open,  g rassy  o r  sage-
b rush  a reas  a t  ned l t rn
e I  e v a  t l o n

Cont  ferous forests  and
a s p e n r  p l p a r l a n  a n d
br r rsh  Lypes  near  con l  fe rs

d
o

g f J q t f f y  H o l o s s l d a e
0t  Hexlcan Free- [a l led Bat'  ( T a d a r l d a  h r a s t l r e n g f s l

Order Lagomorpha
F a m l I y  O c h o L o n l d a e

P lka  (gChon tona  e r lneeos l

Fanl ly Leporldae
I  ynt te- ta l led Jackrabb l t

( I.enpg torq send I t ).

*  Snoushoe l lare ( l .epUl  jmert  ennuql A r B r C L-P Cyc I  lc



j  n t a c t < - b a l l e d  J a c k r a b b l b
( I eUrt cir.l | {pnn I eurl

*Houn ta ln  
CoEton ta t l

L S v l  v t  I  a q u s  n u t , t a l  l f  |  )

j  *D""u" t  Cotronta l l
(Syl vf I  a qrq audubonl I  I

Or$r Fod en !l a

- f rnt ly  Sclur ldae
*S Zunt Pralr le Dog ( Cynonvq nunnf sqnr I

hrh l te - ta l l ed  p ra l r l e  Dog
(Cvnomys  teuep f ' s l

*Aberb Squl  r re l  (  Se I  ur :us aber t  t )

Red Squl r re l
( ramf a se l  urug hudnonl  eqt l

, . :  . . . .  
j . /  

, ' . j . 1 -  
. : i . - . f : , . . " r ' .

Blogeograph lc
Popu l  a  L lon

n Tnha h l  t  er l  St a LUj re.J -

A , B , C ; D , E , F c-H St ,ab l  e O p e n  g r a s s l a n d  r  s E g e b r u
a n d  d e s e r t  s h r u b  a r e a g
l o u  t o  m e d l u n  e l e v a t l o n

T h l c k e t s ,  s a g e b r u s h ,
l o o s e  r o c k s ,  c l l f f s  a n d
fo res  t s

O p e n  p l a l n s ,  f o o t h l l l s
l o v  v a l l e y s  H l t h  g r a s s ,
s a g e b r u s h  o r  s c a L t e r e d
p ln lon -Jun l  pe r

A r B r C r E , F c-P S t , a b l e

A r B r C r D r E r F c-P

c-N
I

S L a b l e H o u n t a l n  v a l l € y r r  5 , 0 0 0 .
1 2 r 0 0 0  f e e t  e l e v a t l o n ;
o p e n  t o  c l l g h t l y  b r u s h y
coun t ry  r r l t h  sca t ,Le red
p ln lon -Jun lper

V a l l e y s  a n d  f t a L l a n d s
r h e r e  v e g e [ a f l o n  1 s  s p a r

Ponderosa  p tnes

Con l l "e rous  fo resLs  ln
t h e  m o u n L a l n s

A , E r C r F  c - N

t .
I .

A r B r C r D r E r F

F

c-N

L-P

S t a b l  e

S L a b  l e

S t a b I e

,  S b a b l e



*SpoLLecl  Ground Squlr re l
"''fSo*"*f1f* po{ I oso$a)

I  Rock  Squ l r re l' ""iioli*;nii'* vatr:{ eqntt's}

Ulnbah Ground Squlrrel
(  Sne"monhir  u* armabus)

o

$, oorden-mant led Ground squlrrel

@ '  t sne " tnph l i u *  l n igna l  1 l )

! wnrt"t,. rt lnteloPe squlrrel

t qr*n.n*r*lphi i t 't i etteurttq)

IeI lorr-b 9tI 1 ed Hartob'=j-ilirolu rl avr ventrr s\

D logeogra Ph 1c

A , B , C , D , E , F

A , B

A r B r C

A r B r c f D r E , F

I r B r c r E r F

L-N

c-N

c-N

c-N

c-tl

c-N

PoPuI  a  L  lon

Unknovn

S L a b  I  e

S t a b I e

S b a b l e

S t a b l e

S i a b I e

O p e n  f o r e s t s ,  s c a L t " : : o

U r u t t  a n d  E r a s s y  a r e a s

r r l  Lh  sandY so l l  l s

pre t 'er red

I tockY canyons v l  Lh

Uouf  
-Oer  

s t rewn s loPes '

r lpa r lan  r rood lands  t

and  d iEchbanks

t{ ,eadous and edges of

f te lds  near  Sreen-

" " g u t u [ l o n  
u P  t o  B  ' 0 0 0

fe l t ,  e levaL lon

l fcunta ln brush t  oPen

p fnu  and  sp ruce- f l r

fo resLs  io  above

t  tmber l  l ne

A r t C  a r e a s  o f  l o u

d e s e r L  a n d  f o o [ h l l I s

r r l [ h  sparse  vege [a t lon

Boc lcY  s l tes  o r  ta lus

" f o P L t  
a l o n g  v a l l t l : -

o r  l n  f o o b h t l l s  5 ' 0 0 9

; ;  9 ' o o o  f e e L  e r e v a b l o n

C o n l f e r o u s  a n d  m l x e d .

i o i " " t "  l n  h l s h  m o u n t a l n

*Northern F lYlng Squtr re l
(Gl aucomvs rahr'lrui)

A r B r c f F
K - N

Unknown
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I  Least  Chlpmunk (Et lbaul r rn .u ln l [ r t$)

Colorado Chlporunk
, (  Eu taml  u l  nundr l  v l  t lA l r rq l

j urntrn chlpnunlc
(FutanlU{  r lnrhr l  qppl

l f f  Chtpounk fEutamlu l  donsal ls)

Faml ly  0eomyldae
Northern Poeket Gopher

JThoqanvs tatoqldepl

Val ley or  Bot ta Pocket  Gopher
JThoqrornvs bottael

.J

o
c)

1 4  t l+ \  ; G t(o

Blogeograph lc

A r R , C r D , E , F c-N

c ,E rF c-N

I , B , D , E , F c-H

A r B r C r D r E U-N

A r B r C r D r E r F c-ll

A r B r C r D r E r F c-N

P o p u l a t l o n

S t a b  I  e

S b a b I e

S t a b l e

S t a b I e

Unknorn

Unknorm

V a r l e t y  o f  l r a b l L a L  t y p e s
l n c l u d l n g  s a g e b r u s h ,
d e s e r t  s h r u b ,  m o u n b a l n
bush ,  con l  fe rous  and  no  l x  ed
f o r e s L  a r e a s

Con l fe rous  fo res ts ,
n o u n t a i n  b r u s h  a r e a s ,
roeky  s lopes  and  r ldges

Conl feroug forest  and
ooun ta tn  b rush  a reas  up

' t o  t l n b e r l l n e  u l b h  r o c k y
s lopes

P l n l o n - J u n l p e r  s l o p e s ,
r l p a r l a n  v o o d l a n d s  x l t h
rocky  a reag

G r a s s y  p r a t r l e s ,  a I p l n e
n e a d o u s ,  b r u s h  a r e a s ,
open  p lne  fo res ts ;
g e n e r a l l y  r e s t r l c [ e d  L o
the  moun ia lns

Va l leys  and  noun ta ln
meadoHs;  p re fe rs  loan
so l l  bub  nay  be  found  ln
s a n d y  o r  r o c k y  s l t u a t l o n s
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Blogeograph tc
l o e q l  e  c  n

I  OrO Kangaroo t laL ( l ;  tur - ,Jo$v,{  qrdt  t , ) A r D r C r D r E r F c-N

P o p u l a t l o n

Unknonn

Unknorrn

Unknovn

Unknonn

Inc reas lng

Unknorm

Balrd Pocket l lcuse
( P e c q g n a t h u s  f l a v u s l

J Great Basln Pocket l louse
(Peregna [hus  oarvus ]

c-N

A ' D c-N

c r D r F c-N

A r B r C r D f E r F c-P

I r B r C r D r E r F c-tf

D c s e r I  s h r u b ,  p l n l o n -
Jun tper  and  [amar lsk
c o { D m u n l t l e s ;  s a n d y  s o l l  s
p re fe r red  bu t  found  on
h a r d  s o l l s

Pre fe rs  shorb  g rass
a r e a g  H l t h  s a n d y  o r
rocky  so l l s

Sagebrush or  greasewood
and  o ther  deser t  sh rub
comoun l t l es  and  p ln lon -
Jun lper

Sparse brushl 'ands and
s c a t l e r e d  p l n l o n - J u n l p € F ,
u s u a l l y  5 , 0 0 0 - 7 ,  ? 0 0
f e e t  e l e v a t l o n

St reams,  Iakes  and
l r r l ga t lon  sys tems n l th
p o p l a r s ,  b l r c h  o r
r l l l ovs  on  the  bank

C r a s s l a n d s ,  o p e n  d e e e r t ,
we t lands ,  l r r l ga [ed  fa rn -
land  o f  dense  vegeba l ion
near rra ter

Focky canyons and s lopes
u l t h  m o u n t a l n  b r u s h

froor"nu Pocket House
S ;  

(Pqronna lhus  aPaehe l
o

Faml l y  Cas to r ldae
*  Beaver  (Qas toE ganadens ls )

Fanl ly  Cr lcet ldae
I t i lestern Harves! House'  

JRe l th rodon tomls  ngca lo t l s l

j  Cunyon  House  (Pe fomvseu l  ec fn f tus l A r B r C r D r E r F c-N Unknonn



Dlogeographlc Popula t  lon
5 o c c . l c g  A r c a  I  r r l l l l ' l t e d  S t n l u 3  T r  c l l d  l l , r L , l t l t  l . , 5 c  l r c a

j  Deer House
(  P e r o n v s e u g  m a n l  e n l a t u s )

j  B rus t r  House  (Peromvseu i  bov le {  I

!  Ptn lon l louse (peroqlseus t ruel l .

i lorthern Grasshopper lbuse
(Onvqhorrvs I e$coFartenl

o
c)
I

3.Yttt te-throated t lood Rat
( N e o t o m a  3 l  b r n u l a l

I  Deser t  Hood  Ba t  (Neo tqna  ren fda l

'Hcrlcan l{ood Rat (Neotorna rqexleanAl

Bushy-tal led l lood Rat
(  Nqotoma c l  ngnea' l

A  r 0 ,  c ,  D ,  E ,  F  C - N

A r B r C r D f E r F c-N

C ' F U-N

A r B r C r D r E r F

F

l r B r C r D r E

A r B r C r D r E r F

c-N

r-N

c-N

K-N

c-H

Unknorrr

Unknovn

Unknown

Un knorm

Unlcnown

Unlarosm

Unknonn

Unlmom

A 1 l  d r y - I a n d  h a b l t a b  a n d
l r r l g a [ e d  f a r m l a n d  u l t h l n
1 [ s  r a n g e

B r u s h y  a r e a s  o f  a r l d  a n d
seml -a r ld  reg lons ;  p re fe t
r o c k y  s l t e s

Roeky  ie r ra ln  ln  p ln lon -

Jun lper  a reaJ

0pen  eoun t ry  o f  g rass ,
sagebrush or  greaser . rood
a n d  s a n d y  o r  g r a v e l l y  s o :

Brushland r t th  rocky
c l l f f s  a n d  s h a l l o v  c a v e s

Deser t  f loors and rocky
s l o p e s  w l t h  l o u  d e s e r t
v e g e t a t l o n  o r  a r l d
m o u n t a t n  b r u s h

R o c k s ,  c l l f f s  a n d
noun  ta  lns

l l t eh  mounta lns  u l , th
r t n r o c k ,  r o c k  s I  l d e s
a n d  p l n e s

H a r s h e s ,  e d g e  o f  p o n d s ,
l a k e s ,  g L r e a m g  a n d
l r r l g a t l o n  c a n a l s

t/l
Or

l tuskr 'at  Jgndatrq zl  bethlcugl l r B r C r D r E r F c-tf S b s b l e
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B Iogeograph le Popul  a t lon

Headow Vo le
(  H l  e ro lu l  ngnnsv l  y4n l  ou f l  l

j  HounLaln Vole (  Ur  er :q[ug montAnus)

B lchardsonrs  Vo le
(H le ro tus  r tehardqon l l

j  Long ta t l  Vo le
(H f  g ro tu i  I  onq tgaudqs l

J

o()

SJ
N

Sagebrurh VoIe
( l .anurus grr ta tu+I

Faml ly  Hur ldae
I n t a c t c  R a t  ( f l a t [ l r s  r a b t t r d

! Nornay f lat (Ratt,qg norv.eqleus.)

j  Houru House

t
tt

(-Hps nuseul us)

c-N

A r B r C r D r E r F c-H

C ' F c-N i

A , D

A r B r D r E

A r B r C r D r E r F

A r B r C r D r E r F

c-N

c-ll

Unknorm

Unlrnorm

Unknorm

Unknorrn

Unknoum

Unknorrn

Unknonn

Unknonn

l t c l s t  a reas  n l  L t r  dense
grou lh  o f  g rasses

D e n s e  v c g e b a L t o n  l n
sagebrush-g rass
commun I  t les

Creekbanks and marshes
ln  Eoun ta lns  to  aboye
t lmber l  l ne

In  summer  s t reambanks ,
Doun ta ln  meadoys  y l th
d r y  s l t e s ;  l n  . H l n t e r
b rushy  a reas

Sca t te red  sagebrush  r r lbh
l o o s e  s o l l  a n d  a r l d
cond I  t lons

Bu l ld lngs  and  dumps

Bur roLs  a long  bu l ld lng
founda t lons  and  benea th
r u b b l s h  p l l e s

Bu l ld lngs  and  occas lona l l y
ln  f l e lds

c-N

c-N

A r B r C r D r E r F c-H



Blo8eographlc popul atlon
Dec les  l l r ea  fnhab l t cd  S ta tus  T rend  l l nb t  t r t  ! l 5c  , t r r

.  Famtly T.apodldae
I  Hestern Junplng House

(  4ant ' f l  pr l  neepf l lor r  neadows near  gLreams
u l th  lush  g rov th  o f
grasses and forbs;  found
l n  v a r l o u s  I a n d  h a b l t a t s

Fores ted  a rear ,
oeeas lona l l y  a rmy  f rou
t rees  l f  b rush  le
ava l lab le

l r B r c ,  D ,  E ,  F  C - N

c-N

l r B r c r D r E r F  C - N

A r B r C r D r E r F  K - H

A r B r C r D r E r F  K - H

l r B r c r D r E r F  C - N

Unknoum

S b a b l e

I

Stab le
, '

Urrlcrrown

Unknown

S [ a b I e

ublqul tour

Forest  and open
country  preferred

Open leve l ,  sandy
ground preferred u l . th
l o u  d e s e r t  v e g e t a [ l o n

Brush and open forests

Famt ly  Ereth lzonbldae
I  Poreuplne ( l , rq thtzon donsatunl, -

Order Carnlvora
Fan l l y  Can ldae

H |  - .poyote (Canis la t tpns l
O

I f lud Fox (Vulqes fulval
o)
(r"1

*  Kt t  Fox (Vu lqes mqgrot lg l

j cray Fox
( t lg levan e l  nereoarqenteus  ) .



Blogeographlc  populat lon
Dcc I cs I r:c dJ0l1drl-ed-glil-us rl,clrd ltJt,r txt u:;c /lr c.r

* G r a y  l . l o l f  ( C a n l  r  . L t o u : r )

F a m l l y  U r s l d a e
'  B l  ack  Dear  (  Ursu4 i rner l  eanus  )

* C r l z z l y  B e a r  - ( l l r s u s  h o r r r b l l  l s l

Faml Iy  Procyon ldae
R l n g - t a l l e d  C a t

(  E a s s a r l  s e u s  a s t u t u s )

t  Baecoon (  Pr .oevoq l  e tonl

6
Fan$ly ] luste l  ldae

*8hor [ - ta l l ed  Hease l
F (  Hustet  a  .ernr  nea)

*Long- ta11ed l leasel
( t l us te la  f renAtA l

*H lnk  (Hus te la  v l son l

* l Jo lve r tne  (Fu lo  luseus l

*Black- footed Ferret
( l{qstela n I rr l  ngs I

*Harben  (Har : teq  eaur lna l

t
\o

A , B , C ,  D ,  E , F

A r B r C r E r F

A r D r C r E r F
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cf hlqh l : : :erest. I ' i igh lnierest wi lCltfe represent al l  gane species and al l
sp=cies h.avi.g signif icant economlc tmponance from either a conlsuraptive
cr ncnconsullFt ive perspecuve or special asthetlc, scl€nti f ic or educetional
values. T:.!s l is ' .  incluCes al l  federal ly l Ist.El i  threstenec.or endangereC species
o f  r v i i d l i i e .

2. Eve!uatla:r of data presented tn Utah Dlvtslon of Wit i l i le Resources publlcatton
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The Co-Op

The survey

o f  W i l d l  i f e

M i n e  p r o p e r t  i e s

was  conduc ted

Resources.  T he

Rap to r  Survey  I  987

were  su rveyed

i n cooperat ion

r e s u l t s  o f  t h a t

i n  t h e  s p n i n g

w  i  t h  t h e  U t a h

survey  ane  as

o f  1 9 8 7 .

D i v i s i o n

f o l l o w s :

Spec i  es Yea r

1 98?

I  981

1e8 r

I  9 8 1

r  981

I  9 8 1

I  9 8 1

198r

I98r

N e s t  I  D #

282

79

78

83

80

8 l

84

85

86

Irhp
Reference

187 .282

281 .79

291 .97

281  .93

281 .90

28 l . g l

281 .94

2g l  . 95

281  .96

G o l  d e n  E a g  I  e

U n k n o w n  B u t e o

U n k n o w n  B u t e o

Unk nod'n Bu teo

Unknown Bu teo

Unknown Bu teo

U n k n o w n  B u t e o

U n k n o w n  B u t e o

Unknown Bu teo

A copy  o f  P  la te  3 -3  i  s  a t  tached  show ing

l o c a t  i o n s .

the  su rvey  a rea  and  nes t

C o - O p  M i n i n g  r e q u e s t s  t o  s u s p e n d  a l  I  f  u t u r e  r a p t o r  s u r v e y s  o n  t h e i  r

p r o p e r t  i e s  u n t  i  I  s u c h  t  i m e  t h a t  a  s u r v e y  i s  w a r r a n t e d .  T h  i s  r e q u e s t

i s  based  on  Append ix  R- I ,  co r respondance  f rom '  UDWR and  R-2 ,  DOGM

G u i d e l i n e s  f o r  R a p t o r  S u r v e y s .  C o - O p  w i l l  s u s p e n d  r a p t o r  s u r v e y s

based  on  thq  above  as  o f  March  1988  un less  DOGM ob jec ts .
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STAIE OF UTAI{
NATURAL RESOURCES
Wildlife Rercurces

i?eE.on'cl l  west Roilrood Avenue - Pri6s. u 645fi-zs?g - 901.637-g3ic

.-\

No:'nron Y ggr;eier. Governor
Dee C. Hcilsei. ire:u?rve Drrector

Wilfuc:'n X. Gee.. Drvrsrofl Drrector

o
t .  : . . ;  l

Harch 23 , 
'1988

l1r .  He lv in  A .  Coonrod
Env i ronmenta l  Indus t r ia l  Supp iy
P .0 .  Box  258'Elmo, UT 8452.l

Dear  He l :

In  regards  to  Beaver  Creek  Coa l  Company 's  reques t  fo r  you  to  ass is t  them a t
condu i t ing  an  annua l  rap tor  survey ,  the  fo l low ing  is  o f fe red  fo r  your
cons ' idera t ion .

Annual surveys f or permi t ted f aci l  i  t  i  es are not norma'l  
' ly 

requi red.. l , lhere
rap tor  nes ts  a re  known to  ex ls t  w i th in  one-ha l f  m i ' le  o f  sur face  d is tu rbed
areas / fac i l i t i es ,  annua ' l  mon i to r ing  to  de termine the  s ta tus  o f  jus t  those
nests was recommended dur ing the f i rs t  S-year permit  per iod.  Once the
impacts ,  i f  dnJ ,  f rom a  coa l  fac i l i t y  on  a  rap tor  nes t  a re  es tab l i shed,
mon i to r ing  cou ld  be  d iscon t inued .

From a p lanning perspect ive,  there js  va ' lue for  a coa' l  company to conduct  at
leas t  ohe permi t -w ide  survey  every  f i ve  years  on  the i r  ac t i ve ly  mined
proper ty .  Th is  wou ld  fac j l l ta te  fu tu re  and appropr ia te ly  t imed sur face
d is lu rb ing  deve)opments .  b lhen adequate  h js to r ica ' l  da ta  i s  no t  ava i lab le  and a
neur sur fa ie d is turb ing development is  p lanned at  a coa' l  min ing comp1.ex,  a
raptor  suryey wi th ln one-ha' l f  mi le radius of  such may be recommended.

personne l  conduct ing  a  survey  dur ing  the  rap tor  b reed ing  season,  wh ich  l ies
between ear ly  Febru i ry  and miA Augu i t ,  and who approach w i th in  one-ha l f  m i le
o f  a  nes t  a re  requ i red  to  secure  a  "Cer t i f i ca te  o f  Reg is t ra t ion"  f rom the
Djv is ion .  Survey  work  tha t  i s  accura te  and comprehens ive  a ' lways  resu l ts  in
d is tu rbance (har lssment )  to  the  b i rds .  Such is  no t  a l lowed w i thout
appropr ia te  au thor i za t ion .  A  ce r t i f i ca te  o f  reg is t ra t ion  w i l l  onJ f  ! .  i ssued
tb 'a  qua l i f i ed  rap to r  eco ' log ' i s t  and  fo r  a  spec i f  i c  su rvey  a rea .  Add i t i ona l l y ,
the survey techni  que wi ' l  I  r iqui  re Di  v i  s ion approva' l  bef  ore the cer t i f  icate i  s
i ssued .  Genera l l y  speak ing ,  p rec ip i tous  te r ra in  w i l l  requ i re  use  o f  a
he l  i cop ter  dur ing-  mid  l4ay  and a  b io log ica l  1y  t ra ined backup observer  must
accompany the raf i tor  ecologist .  Surv iy  of  arboral  areas can be conducted on-
the-ground by  a  rap tor  eco log is t .  0n- the-ground survey  must .occur  p r io r  to
lea f -ou t .

1,1e1 ,  adequate basel  i  ne raptor  data exi  s ts  f  or  Beaver Creek's Trai  I  l ' lounta i  n
and Hunt ing ton  Canyon (Mi i l  Fork )  p roper t ies  due to  an  in tense he l i cop ter
survey  . in  t ' tuy  o f  l !87 . '  A lso ,  the  Mj l l  Fork  p roper t ies  have undergone f ina ' l

1  0D-4
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Hel Coonrod
Page ?
l.larch 23 , 1988

rec lamat ion .  No rap tor  survey  work  i s  needed in  assoc ia t ion  w i th  the  Cast le
Va ' l1ey  loadout  p ro jec t  due to  a  Iack  o f  rap tor  nes t ing  hab i ta t  and the  a l ready
ex is t ing  fac i l i i y . -  The 3 /6  mines  in  the  Gordon Creek  area  (Coa l  .Canyon)  have
also unlergone f ina ' l  rec ' lamat ion,  thus no raptor  survey is  needed.  The ?17
mines  in  t [e  Gordon  Creek  a rea  rema in ' in  an  ac t i ve ly  deve ]op ing  rn in ing
pro jec t .  The smal l  amount  o f  p rec ip i tous  te r ra in  assoc ia ted  w i th  the  permi t
i re i  has  po ten t ia ' l  fo r  rap tor  nes ts .  A lso ,  the  arbora l  a reas  on  tha t  permi t
t rac t  havb a  po ten t ia ' l  fo r  rap tor  nes ts .  Ne i ther  se t t ing  has  been adequate ly .
surveyed in  recent  years .  I f  the  company has  p lans  to .expand in to  und is tu rbed
areas ,  a  comprehens ive  survey  dur ing  th is  spr ing  (1988)  wou ' ld  behoove the i r
i  n te r is ts .  i f  no  such p ' lans  ex i  s t  6 r  have po ten t i  a ' l  to  a r i  se ,  there  ' i s  no
jus t i f  i ca t i .on  fo r  a  survey .

I  hope th is  assessment  w i l l  p rov ide  the  needed gu idance lo t  Beaver  Creek  Coa l
Company 's  dec is ion .  I f  a  dec ' i s ion  to  conduc t  inven to ry  i s  made,  a  hg l l cop te r
do ing  iuch  work  w i l l  be  in  the  area  in  I ' l ay .  Coord ina t ion  w i th  D0Gl4  (A l4R
prog iam)  and poss ib ly  Cast le  Gate  Coa l  Company cou ld  rec iuce  cos t  fo r  such an
inv in to ry .  P ' lease adv ise  i f  I  can  be  o f  fu r ther  ass is tance.

Thank you for  an opportuni ty  to provide comment '

S incere ly ,

;a'fu
Lar ry  B .  Da l ton ,  Resource
Southeastern Region

LBD/dd

cc:  Darre l  J  Ni  sh,  Dl lR
Randy Radant, Dl. lR
Lowe'l 

' l 
Br axton , DOGM

CLark Johnson, USFI' IS

An a'lys t
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Utan Oivision of 0i1 ,
Stancaics and Procedures

anc Mining
Rspior Surveys

Gas
for

The foJ.lowing should be ccnsicerei a suppl,ement '"c the Division's Fish ano
}Jildlife Jnformaticn Gu:-del-ines and will be incc;porateC into those guicefrnes
when they are reviseC.

Eefore the Survey:
f f i t neD iv is ion tode te rmine i faSu iVeV isnecesSar \ , .Th is

contact may be par'. of the nornal wilc'l ife consuitation piocess for
pernit subnission. If a survev is resuilec. the followinc are ceneral
gui.delines f or surve

a. |.Ew nj.ne permii or activitv involvino lono term disturbance: The
mintmun relu:.renent fo suitabfe
n f f iw i tn j .na .5m!1erao iuso fsur facec is tu rc inocbns t ' :uc t i cnc :
operai ions activi t ies. Surface disturoance includes potEnt:al are=s
of sucsicence cn cl i f fs.

A bas ef lne survey of the enlire per;r,.it, aiea ls recomineneed tc p:event
deiays fol clearances on amendnents enc pernii renewal-s anc may be
requireC by the 0ivisj.on. Follow-ups on baseljne surveys may be
requireC for five year permlt renewals.

b. .Short tern disturbances , e . o. snall constluc'llor1 p:ojects or
exo cn of
f f iT f l t r toJu}yJ5 ,SUrveysu i tao1e .hab i ta t r r i th in .smi ie rac iuS
of the disturbance. IF there wilL be no disturbance cjurino the
breeaing season, surveys can usually be linited to the actual
disiurbance site.

c. l . lonitoring: Monitoring stuci ies ( i .e..rnethods, Iocations, scheiul i"C)
f f i -oeaeve ]ope ionas i teby .s i tabas is .Excep t fo lspec ia j .
situaiions, survev fj-ights aie not recuired of the entire pernit aiea
er of af1 known nests. l. lonitorino will usually inciuce reportino on
known anc new nesi,s in ihe .5 mile buffer aiea aiouns distu:bances.

2. Contact (a) the Resource Ana].ys: at the app:op:iaie regional oifice of
the Uiah Division of t{iLdl-ife ,Qesou:css; (b) the FielC Suoervisoi, U.S.
Fish ana WiLdlife Service, Rl.i 2050, L745 l' i. 170C So., Sal.t Lake City,
Utah 84104; ano (c) the office of the apprCIpiiate feoeral land manalensn:
agency , if apciicaDle , for the. r most recent daia on area rapE,ors.

Tfrese stai,e and feisral aoencies shaie infoimaiion on raotors bur cne cl
noie rnay have cif ferent aita j,f recent woik has Deen oone bv an aoencv.

-qasel ine Survev:
f f i sesahe i i ccp te l iSnecessa iy i c labase1 ine5UIVe. /o ic1 i f i

raptor  haDLtat  o i  any Larce scaie surv iy  of  t ree nesi ing spec'es.  F ixec
wing airciaft  cannoc, geniral l1,,  f ly slbrr anc] close encJgn fc: an
aoequate survey. Grouno l ; ,onitc; lng f iay i :s useful af ter nest arees aie
i denri,f ieC but shouii not be ccnsicerad a suus'r-itute f or ba seJ:ne cat a
ccl lec i ion f rom a hel icop[er .  loD-7



STATE OF UTAH
NAIURAL RESOU RC ES
Oil, Gos & Mining

April 28, 1988t l
t :

Jol')n Whitehead, Fermit Supervisor

Brent stettrer, Reclamation Biorogist G..-^t

Review of Co-F_1,llnlllCompanv's Annual Leport of March 7lA, 19gg,

F=

PAP, .page l-L01, states : ItAll lnterim seeded
end of each growing season to determine the

areas
success

Annual interim revegetation
following reasons:

Standard methods, as,outlined in Chapter g,
be appried to determine the degree of srrccess foi

monitoring wdb n:t entirely satisfactory
tf€

-  i : "  '

' '  1.

2.

' . ?

Sampling locations were

Shrub density sampling was
in future years.

not described or shourn on a map.

omitted in 1987. This shoul.d be completed

Corrcern for sample adequacy rrlas neglected. Sampling consisted of
gnly 40 pornts on the'upper pond anO 30 points on the lower pCInd.
The Division's Vegetation Guiaelines, page 11, reconrnerds ten tlmes
as rniany sanple points, depending on the size of the site and its
homogenei ty ,

Methods were not stated or referenced back to the PAP. The reader is
lef L to wonder what took pJ-ace. l'lon-random selection of so few
sample points may have biased the data markedry.

5. Results and discussion rvere lirnited to:frThe survey indicated that
t.he site is approximately 70 percent vegetative cover and appears
stable. lllo aclditional, seed appears necessary. n The reader is lef t
to do his own data reduction and analysis frcrm copies of the.attached
field sheets.



age 2
Merno to J. Hhitehead
ACT/0I5 /825 and ACT/OL5/OZI

, ,

My daEa reduction conFirmed upper pond A as having fllore than 70
percenl vegetative cover, as reported. Fbwever, hussian thistle 

',
(!g!sola ral,r), Erl annual weec, comprised 67 percent oi the
ta-t-TTegE[ffive cover. Yel].ow sweetcl.over (iaeLllotus
officina4-s-), a non-persistent biennial, conpffiO-percent of
E'e 6tdf vegetative cover. Only 4 of 4o sarrple points fetl on
perennial grass (two !grot14r_on species). The con3ition of this '
i n te r imrevege ta t ion f f i 1dno tbecons idereds tab1e ,as .
reported. ACditional seeding or cuLtlvation will be requlred tf
the trend in future years is not towarC a more deslrable and
pelmanent veletative cover.

Revegetation appeared more irJccessful on tt',e lower pond ,
although the 50 percent vegetative cover departec from the
figure reported. Lovrer pond vegetative cover consisted af 23
percent grass cover, 10 percent perennial forbs, over 13 percent
Russian thistle, and 3 percent unknown. . ,.

' '- Future interim revegetation monitoring should include a reasonable
.' nLnlbFr of randcmly-selected sampJ.es sufficient'to provide meaningful data.
' Other interim revegetation sites (in addition to pond outslopes and new

disiurbance) should be sampled as weIJ. Shrub denslty should be eval.uated.
More aitention needs to be given to report writing. Methods and resul.ts
sections would especially benefit from el.aboration.

.fn. nttnual ReBort provides raptor survey results as'Part Three.
tr-QP M+n{tg Corrpany req.rests that future raptor nest.surveys be'suspended.
The Divislon consents to thls request, unless new dJ.sturbanie warrants a - :.
clearance survey. In such a case, the survey must be coordinaled witlr a
Division of wirdLife Resources raptor ecologist.

djh
cc:  M.  Coonrcd
I36ffi,/25
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11 CLIMATOLOGY AND AIR QUALITY

11 .1  SCOPE

Th is  chap te r  desc r i bes  gene ra l  c l ima to logy  and  a i r  gua l i t y  o f  t he

Co-op  M in ing  Company  (Co-op )  pe rm i t  a rea  and  the  e f fec ts  o f  m in ing

on  amb ien t  a i r  gua l i t y .  Fug i t i ve  dus t  em iss i on  sou rces  a re

i  dent i  f  i  ed ,  and an est  o f  uncont , ro l  I  ed emi  ss i  ons i  s  made.  Ex i  s t ' i  ng

and  p roposed  con t ro l s  a re  d i - scussed  aJong  w i th  an  es t  o f  con t ro l  l ed

em iss ions .  Da ta  i s  based  on  a  4OO,O0O ton  / y r  p roduc t i on .  A

p rec ip i t a t i on  and  w ind  mon i t o r i ng  p l an  i s  b r i e f l y  desc r i bed .

11 .2  METHODOLOGY

The  c l ima to log j ca l  da ta  ob ta ined  f rom the  U .S .  l { ea the r  Bu reau  a t

H iawa tha ,  U tah ,  were  i nco rpo ra ted  w i th  the  da ta  f rom the  Hydro log i c

At l  as  o f  Utah (  Jeppson e t .  d l  ,  1  968 )  .  Wi  nd i  n format i  on was

gathered by personal commun i  cat i  on wi th the Utah State

c l ima to log i s t  (Append i x  t 1 -A ) . Uncontro l  1 ed fugi  t i  ve dust

eml ss' l  ons were est by us' i  ng emi ss i  on f  actors prov i  ded by the

Env i  ronmenta l  Pro tec t i  on Agency a t  Denver ,  Co l  orado.  The best

ava' i  
' l  

ab]e control  technol ogy (  BACT ) was used to est the total

em iss i ons .

11 -1



1 1 .3  EXISTING ENVIRONMENT

The  c l ima te  o f  t he  Bea r  Canyon  M ine  a rea  i s  t yp i ca l  o f  suba lp i ne

a reas  i n  t he  cen t ra l  reg ion  o f  U tah .  I n  genera l ,  t he  summer  season

i s  sho r t  w i t h  max  t emp  read ing  ( ' F )  i n  t he  80 ' s  and  m in  read ings

i  n  the  40 ' s .  Fa ]  I  and  sp r i  ng  seasons  a re  e r ra t i  c  i  n  na tu re  w i  t h

snow  p rec ip i t a t i on  occu r r i ng  as  ea r l y  as  Sep tember  and  as  l a te  as

the  f i r s t  pa r t  o f  June .  w in te r s  i n  t h i s  suba lp i ne  a rea  a re  o f t en

seve re '  w i t h  r eco rded  t emp-  o f  - 20 'F  o r  be low  a t  t imes ,  Ma jo r

snowfa l l s  occu r  i n  t he  mon ths  o f  December ,  January ,  and  Februa ry .

Snow f  requent l  y  remai  ns  on the ground f  rom November  unt ' i  
' l  

Apr i  I  ' in

dep ths  va ry i  ng  up  to  6  f  t .  W i  nds  a re  genera l ]  y  I  i  gh t  t o  modera te

w i t h  avg  speeds  beJow  21  m .p .h .  The  p reva i l i ng  w ind  d i r ec t i on

w i t h i n  t he  gene ra l  a rea  o f  t he  m ine  s i t e  i s  f o rm  the  sou thwes t .

V { i  nds  a re  genera l  1y  pa ra l  I  e l  t o  t he  canyon  excep t  du r i  ng  s to rm

pe r i ods .  w ind  speed  va r i es  f r om canyon  t o  canyon .

Es t  annua l  avg  backg round  to ta l  suspended  pa r t i cu la te  (TSP)

i  n  rura l  ,  cent ra l  Utah i  s  approx 20 Ug/m3 (  AeroVi  ronment ,  1977 )  .

Because  o f  t he  p rox im i t y  t o  t he  ex i s t i ng  m ine ,  backg round  TSp  cou ld

be h  i  gher  than the avg background to ta l  fo r  typ i  ca ]  rura l  areas .
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11 .3 .1 Preci  o i  tat i  on

Prec ip i t a t i on  va r i es  g rea t l y  i n  t he  v i c i n i t y  o f  t he  pe rm i t  a rea

due to  the Mant ' i -  LaSal  Mounta i  n  Range.  Loca l  f  ac tors  a f  f  ec t ' i  ng

p rec ip i t a t i on  i n  t he  a rea  a re  a l t i t ude ,  t opog raphy ,  and  geog raph i c

I  ocat i  on re 
' l  

at  i  ve to the west-  to-east sto rm t  rac k .  The no rma J

annua l  p rec ip i t a t i on  a t  t he  cen te r  o f  t he  pe rm ' i t  a rea  i s  app rox  I

i n .  t o  10  i n .  g rea te r  t ha t  i t  i s  nea r  t he  o f f i ce  a rea .

The  nea res t  wea the r  mon i to r i ng  s ta t i on  i s  a t  H iawa tha ,  l oca ted

about  5  mi  nor theast  f rom the center  o f  the permi  t  a rea,  The

annua l  p rec ip i t a t i on  reco rded  a t  H iawa tha  s ta t i on  i s  13 .18  i n .

Tab le  11 -1  shows  t he  p rec ip i t a t i ons  reco rd .ed  f r om 1916  t o  1975 .

An  i sohye ta l  map  f rom the  Hydro log i c  A t l as  o f  U tah  shows  an  annua l

p rec jp i t a t i on  o f  22  i n .  a t  t he  cen te r  o f  t he  pe rm i t  a rea .  (Th i s

i s  t he  sou rce  o f  t he  d i sc repancy  re fe renced  i n  the  OSM compJe teness

de te rm ina t i on . )  App rox  16  i n .  o r  73% o f  t h i s  p rec ip i t a t i on  occu rs

as snow f rom October  to  Apr i  1  .  The o ther  6  i  n .  or  27r  occurs  f rom

May  to  Sep tember  as  ra in fa l  1 .  Snow accumu la t i on  avg  4 .5  f t ;  a  max

snow depth  o f  O f t  i  s  to  be expected.
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Tab le  11-1  Prec ip i ta t ion  To ta ls

Greatest

( in )

Snow
Max i mum

Jan

Feb

Mar

Ap r

May

Jun

Ju1

Aug

sep

Oct

Nov

Dec

Annua  l

o .  g7

0 .98

0 .  g9

0 .91

1  . 05

1  . 04

1  . 22

1  .  92

1  . 26

1  . 20

0 .  73

1 .01

13 .19

o .  g2

1  . 29

1  . 20
.

1  . 33

2  . 00

2  . 14

1  . 20

2 .05

1  . 73

1  . 54

1 .35

1  . 53

2 .14

Stat i  on :
E leva t ion :
Per iod  o f  Record :

1 944

1  923

1  935

1  944

.  1922

1  941

1973

1  946

1961

1  941

1  943

1916

Jun
1  941

H i awatha
7 ,22O f t
1916  1975

21  . 3

12  . 8

9 .7

4 .0

2 .O

4 .2

0 .0

0 .0

4 .2

1 .3

6 .6

13 .0

74 .5

Long i  tude :
La t i  t ude :

1  969

1  969

1952

1965

1  964

1  925

1  965

1  961

1951

1951

Jan
1  969

110 "  01 '
39 '  29 '

59 .  O

47  .O

39 .5

22 .O

25 .O

1 .0

0 .0

0 .0

11 .0

14 .0

30 .  5

50 .5

59 .  O
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11.3 .2 Temoe ratu re

Tempera tu re  i s  seasona l  l y  va r i ab le  and  h i gh l y  i n f  
' f  

uenced  by

eJeva t i on .  Janua ry  t emp  va ry  f r om a  mean  m in  o f  app rox  1g 'F  t o  a

mean  max  o f  app rox  30 'F ,  Ju l y  t emp  va ry  f r om a  mean  m in  o f  54 'F

to  a  r nean  max  o f  82 'F  ( Jeppsen  e t  a1  .  ,  1968 ) .  S im i  l a r  t emp  ranges

a re  reco rded  a t  H iawa tha  S ta t i on .  Tab le  11 -2  shows  the  temp

reco rded  be tween  1922  and  1975 .  The  avg  annua l  t emp  i s  45 "F ,  Ju l y

i  s  t he  warmes t  mon th  (  avg  -  69 '  F  )  and  January ,  t he  co l  des t  (  avg

23 "F ) .  W ide  da i ' l  y  t emp  ranges  a re  caused  by  re l a t i ve l y  s t r ong

day t i  me  warm i  ng  and  rap i  d  n i  gh t  t i  me  cooJ  i  ng .

11.3 .3 Evaoorat i  on and Re' l  at i  ve Humi d i  tv

Potent i  a ' l  evaporat i  on i  s

than  1B in /y r  .  Re l  a t i  ve

to  a  w i  n te r  avg  o f  gSX.

abou t  40  t n / y r .

humi  d i  t y  ranges

Transp i ra t ion  i s  Jess

from a summer avg of 45x
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Tab ' le  1  1 -2  Tempera tures  (  'F  
)

Means Extremes
Da i l y  Da i l y Record Record

Month Maximum Minimum Monthly Hiqhest year lowest year

o
//- l;

(

' :r::-

I l , t '

\

Jan

Feb

Mar

Ap r

May

Jun

Ju l

Aug

sep

Oct

Nov

Dec

Annua  1

Sta t i  on :
E leva t ion :
Per i  od of  Record :

22  . 9

26  . 8

33 .9

42 .g

_  52 .3

61  . 7

69 .  1

65 .4

59 .  O

47  . 8

33 .9

25 .O

45 .1

H i  awatha
7  , 22O f t
1922  1  975

59

59

68

80

86

g3

95

93

92

78

63

58

95

Long i  tude :
La t i  t ude :

-16  1971

-18  1S3

-10  1S4

7 1g/5

18  1S5

26 1Sl

35 1S8

33 1S8

19  1S5

1 0 1gt2

-2 1S1

-12 19€.4

ro
- 18  1S

110 '  01  '

39 '  29 '

32 .2

36 .2

43 .  g

54 .5

64 ,9

74 .4

g2  . 0

79 .0

71 .3

59 .  O

43 .5

34  . 4

56 .3

13 .5

17 .4

22  . 7

31  , 1

3g .  g

49 .g

56 .2

54 .  5

46  . 6

36  . 6

24  . 1

16 .1

34 .0

1971

1971

1  966

1  928

1  936

1  961

1  931

1 940

1934

1933

1975

1  959

J u' l
1  931
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{
{
; i i
i 1  1  . 3 .4 h l i  nd  D i  rec t i on  .and  Ve loc i  t v

In  genera l  w inds  a re  ' l  
i gh t  t o  modera te ,  w i th  avg  speeds  be low  ZA

mph l .  W ind  speed  va r ies  f rom canyon  to  canyon .  A t  t he  Bear  Canyon

Por ta l  a rea ,  t he  avg  w ' i  nd  speed  i s  es t  a t  10  mph ,  d i rec ted  f rom

west -southwest .  Tornadoes are  very  rare ,  but  s t rong wi  nds may

occu r ,  pa r t ' i  cu l  a r l  y  i  n  t hese  moun ta i  n  passes  and  canyons .  The

h i shes t  gus t  i n  t he  v i c i n i t y  o f  t he  m ine  s i t e  i s  expec ted  t o  be

more  t han  100  mph .  The  gus t  wou ld  occu r  unde r  ex t reme ly  uns tab le

cond  i  t i  ons  w i  t h  ac t i  ve  f ron ts .  see  Append i  x  1  1  -A .

11 .3 .5 A i r  Qua l i t v

The  pe rm i t  a rea  has  been  des igna ted  a  c lass  I I  a rea  fo r  pu rposes

o f  p reven t i on  o f  s i gn i f i can t  a i r  qua l i t y  de te r i o ra t i on .

Par t i  cu l  a te  are  the on l  y  po l  I  u tant  that  woul  d  cont r i  bute  to  a i  r

po l l u t i on  as  a  resu l t  o f  m j  n i ng  ac t i v i t i e s .  f nc reases  i n  o the r

po l  l u t an t s  such  as  su l f u r  d i ox i de ,  n i t r ogen  ox ides ,  ca rbon

monox ide ,  and  pho tochem ica l  ox i dan t s  wou ld  be  neg ' l  i s i b l e .

An annual  avg background ' leve ' l  
fo r  to ta ' l  suspended par t i  cu l  a te

(TSp )  i n  r u ra1 ,  cen t ra l  U tah  a reas  o f  20  m ic rog rams  pe r  cub i c  me te r

(ug /m3)  has  been  es t  (Ae roV i ronmen t ,  1977 ) .  Th i s  i s  s i gn i f i can t l y

be low the Federa l  secondary  s tandard o f  oo Vg/m3.  Because o f

p rox im i t y  t o  ex i s t i ng  m ines ,  backg round  TSP  JeveJs  a t  t he  s i t e

\*-;,
l A r ' l o  R i cha rdson ,

Un i ve rs i t y .
Utah State

1  1 -7
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wou ld  be  expec ted  to  be  h ighe r  t han  avg  fo r  ru ra l  a reas .  The  sho r t

t e rm  ( z+  h r )  Na t i ona l  Amb ien t  A i r  Qua l i t y  S tanda rd  (NAAQS)  can  be

exceeded  in  ru ra l  U tah  as  a  resu l t  o f  w indb lown  dus t .  TSP da ta

f rom th ree  nea r -by  mon i t o r i ng  s ta t i ons  a re  shown  Tab le  1  1 -3 .  The

backg round  v i sua l  range  was  es t  t o  be  g7  m i  (OO km)  based  on  the

backg round  TSP  es t  (Ae roV- i  r onmen t ,  1927 ) .

1  1  .4  EFFECTS OF THE MINING OPERATION ON AIR QUALITY

11  . 4 ,1 Est imates  o f  Uncont ro l  led  Emiss ions

The  f o ]  l ow ing  sou rces  o f  dus t  em iss i ons  have  been  i den t i f  i ed :

a .  topso' i  1 remova I  and sto rage

b.  access road

c.  coa l  hand 1  i  ng f  ac i  
' l  

i  t i  es

Tabl  e  1  1-4  shows an uncont ro l  I  ed emi  ss i  on fac tor  for  each

process operat i  on.  A to ta l  o f  69.  Ol  ton /y r  o f  uncont ro l  
' led

em iss ion  i s  es t  f r om the  m in ing  ac t i v i t i e s  a t  t he  max  coa l

p roduc t i  on  ra te  o f  4OO,0OO ton , / y r .
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Tab le  1  1 -3  TSP  Read ings  a t  S ta t i ons Near  the

Maxl
24-Hou r

Avq

181

Lease Area

Locat i  on

Pr i  ce

Hunt i  ng ton  Canyon

Bear Creek Canyon

Haul  Roads

Access Roads

Coal  Storage

Conveyors

C rushe r

Sc reens

Product  Removal

TOTAL

Uncontro I  I  ed
( t on  oe r  v f )

46 .  34

4 .0

10 .5

40

4

2A

10

1 34.  g4 ton/yr

Per i  od o f
Obseryat i  on

6 / t 5 -12 /75

1975

197  4

191

222

AGM2
( uq rm3)

72

22

21

1 .

2.

Nat i  ona l  Ambi  ent  A i  r  Qual  i  ty  s tandards for  max 24 hr
pa r t i cu ' l  a te  concen t ra t i ons  a re  1so  mg /m3  and  2oo  L rg /m3
fo r  t he  secondary -  and  p r i  mary  s tandards ,  respec t i  ve l  y .

Na t i ona ' l  Amb ien t  A i r  Qua l j t y  S tanda rd  f o r  t he  annua l
geomet r i c  mean  (AGM)  i s  60  ug /m3  fo r  t he  p r . imary
s tandard .

Sou rce :  Adap ted  f r om Tab le  11 -13  on  page  11 -37  o f  t he  D ra f t
Env i  ronmenta l  Sta tement  Deve lopment  o f  Coal  Resources i  n
Cen t ra l  U tah ,  FF€Fa red  by  t he  U .S .  Depa r tmen t  o f  t he  I n te r i o r .

Tab le  11 -4  Dus t Factors

Cont ro l  I  ed
(  t on  oe r  v r  I

6 .95

0 .60

5 .25

0 .4

0 .04

o.2

. t  ,0

18 .44  ton /y r

Cont ro  l

Factor
( o-ct )-

85

85

50

99

99

g9

50
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11 .4 .2 Descr iot ion oL Contro l  Measures Fuqi t ive Dust  Contro l

Pl  an

The fo l  I  ow i  ng  subsec t i  ons  descr i  be  i  n  de ta i  I  the  fug i  t i  ve  dus t

cont ro l  measures  tha t  a re  in  e f fec t  o r  a re  p lanned fo r  the  mine

p lan  fo r  each  o f  the  l i s ted  sources .

TOPSOIL REMOVAL AND STORAGE PILE

The opera tor  cur ren t ly  imp ' l  ements  a  water  spray  program dur ing

opera t ions  invo lv ' i  ng  t ,opso i  I  remova l  and s tockp i  l  ing .  Revegeta t ion

of  s tockpi  ' l  e  areas i  s  i  n i  t i  a ted af  ter  topsoi  I  has been repl  aced.

ACCESS ROADS

The  roads  Iead ing  to  ma te r ia l  supp1y ,  s to rage  a reas  and  the

connect i  ng road f rom the Bear  Canyon Por ta l  area to  the coa l
' l oad ing  

a rea  expe r ience  f requen t  use .  When  necessa ry ,  a  so i ' l

s t ab i ' l  i z i ng  agen t  w i l l  be  wo rked  i n to  t he  uppe r  Jaye r  o f  t he

roadbed . A road grader  i  s  used per i  od i  ca l  1  y  to  remove

accumu' l  a t i  ons o f  sp i  1  l  ed mater i  a l  s  f  rom the roadbeds.  Vehi  cu l  ar

speed i  s  
' l  

i  mi  ted to  a  max o f  30 mph.  Per i  od i  ca l  
' l  y ,  o r  as  necess ary

dur i  ng the operat i  ng 
' l  

i  fe  o f  the mi  ne,  the roads wi  I  1  be t reated

w i th  wa te r  and /o r  non tox i c  dus t  supp ressan ts .
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COAL HANDLING FACILITIES

Pr i nc i pa l  sou rces  o f  f ug i t i ve  dus t  em iss i ons  re l a ted  t o  t he  coa l

hand l  i ng  f ac ' i  l  i t i e s  have  been  i den t i f  i ed  as  conveyo r ,  c rushe r

bu i ' l  d i  ng ,  and  coa l  s to rage .  The  p roposed  con t ro l  measures  fo r  each

o f  t hese  sou rces  a re  d i scussed  i nd i v i dua l ' l  y  be low .

9onvgvo rs .  Conveyo rs ,  hous ing  the  ma in  be ' l  t s  f rom the  m ine  po r ta l s

to  the  run  o f  m i  ne  coa l  i  n te rmed i  a te  s tockp i  I  e ,  w i  1  1  be  cove red .

Transf  er  po i  n ts  i  n  the rab,  coa l , /c rusher  area conta i  n  water  sprays

o r  o the r  dus t  con t ro l  me thods  as  appJ  i  cab ' l e .  The  conveyo r

d i scha rge  he igh t  i s  m in im i zed .

Crusher  Bu i  ' l  d i  ng . The  p r ima ry c rushers  a re  enc losed  and  con ta in

Crushed coal i  s t ransported to thewater  sprays  or  o ther  measures .

storage area conveyor.

Coa l  S to raqe  P i  I  e .  The  coa l s to rage  p i le  i s  per iod ica l l y  sp rayed

dust  suppressants.  The coal  p i  I  e  i  s

protect i  t  f  rorn the prevai I  i  ng wi nd

eros ion .

wi th water  and/or  nontoxic

or ien ted  in  an  area  to  bes t

d i rec t ion  and  min im ize  w ind
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11 .4 .3 Est i mate of Contro 1 't ed Emi ss i ons

Emiss ion have been est  fo r  the max pro jec ted coa l  product ion o f

400 '000  l on / y r .  The  ma jo r  po r t i on  o f  t h i s  coa l  i s  t r anspo r ted  v i a

conveyo r .

Based  on  t he  con t ro l  p rac t i ce  ou t l i ned  i n  t he  EPA Reg ion  V I I I

I n t e r i r n  Po l i c y  pape r  on  t he  A i r  Qua ' l  i t y  Rev iew  o f  Su r face  M in ing

Opera t i on ,  t he  es t  t o ta ' l  . . con t ro l l ed  em iss i on  i b  app rox  g .461

Eon /y r .  Tab ' l  e  11 -5  shows  t he  es t  em iss i ons  by  app l y i ng  BACT to  t he

uncon t ro l  I  ed  emi  ss i  on  es t  o f  Tab l  e  1  1  -4 .

11 .4 .4 Est imated Cost  o f  Emiss ion  Cont ro l

The  es t  cos t  o f  em iss ion  con t ro l  cons i s t s  o f  equ ipmen t  cap i ta l  cos t

and  ope ra t ' i  ng  cos t .  Egu ipmen t  cap i t a l  cos t  i nc l udes ;  i ns ta l l ed

cos t  f o r  wa te r  sp ray  egu ipmen t ,  enc losu res ,  t e lescop ing  chu tes ,  and

conveyor  cover  '  The operat i  ng cost  i  nc l  udes;  d i  rec t  costs  o f

u t i  I  i  t i  es ,  f f i€ t i  n tenance ,  and operat i  ng l  abor  for  chemi  ca l  dust

suppressan ts .

The  ex i  s t i  ng  emi  ss ion  con t ro ' l s  a re  cove rs  fo r  conveyo r  s i  l o

and s tack ing tube,  and t reated coa l  hau l  road.  The conveyor  cover

was  i ns ta ' l  l ed  a t  $15 ,000  and  the  s tack ing  tube  cove r  cos t  abou t

$4 ,  ooo .  A  wa te r - sp ray  t ruck  cos t  abou t  $20 ,  o0o .
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Tab le  11 -5

S to raqe  P i  l e  (Coa l  )
Ave rage  s i ze  o f  p i ' l e

Dust Contro 1 CaJ cu]  at  i  ons

Put  th rough

D =  9 .125

5 ,000  ton  (  1  0 ,000  ton
capac i t y ,  no rma l l y  less
than 1 ,000 ton )

400 ,000  ton /y r

s=  2A
d  =  175  (H iawa tha  wea the r  s t a t i on  -151  days  snow  cove r

39  add  i  t i  ona l  days  .  01  i  n  .  o r  more  ra i  n f  a l  
' l  

)

e  =  . 05  x  2O /1 ,5  x  175 /235  x  15 / lS  x  g .1ZS l90  =  O .0S2S

0 .0525  x  400 ,000  t on  =  i 0 .S  t on / y r

contro r - 
:::l,. tr"o 

*:?;lo!;.::"ffi:"J,tr ;:J;,Tll3 i l:il::;:
:#l:;:":1.""0#'".:o:yffi::rf.'* 

i nstar I ed at the

Crush ino , (o r imarv  on lv )
400 ,000  ton  x  0 .02 =  4 ,000  ' l  

bs  =  4  ton /y r

and  wa te r  sp rays .Cont ro]  Enc 
' l  
osed

Sc reen i  nq
400 ,000  t on  x  0 .1  =  40 ,000  l bs  =  ZO ton / y r

Cont ro l  Bag house or  water  sprays.

Gonveyor  and Transfer  po i  n ts
400 ,000  t on  x  0 .2  =  80 ,000  l bs  =  40  t on / y r

Con t ro l  Enc losed  and  wa te r  sp rays .

Roads  (Hau l  ) s  =  15 S=  20
E  =  5  x  0 .47945  =  Z .ggTZS  e  99666 .66  n i / y r

Control  btater sp ray .

Roads (  Access ) s  =  15

W =  190
=  46 .34  Eon /y r

E  =  2 .5  x  0 .47945  =  1 .

Cont ro ' l  Water  spray.

S  =  10  W =  190
1986  O  6 ,000  n t / y r  =  4 "0  t on / y r

Product Removal
400 ,000  t on  x  0 ,05  =  10  t on / y r

Con t ro l  Wa te r  sp ray .
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The  ope ra t i ng  cos t  f o r  so i l  s t ab i l i za t i on  depends  on  t he  k i nd

of  product  used as dust  suppresbant .  The manufacturer  es t  the

t rea tmen t  cos t  va r i es  f rom $300  to  $1 ,000  pe r  ac re  depend ing  on  the

s i ze  o f  t he  p ro j ec t ,  r a te  o f  d i ' l  u t i on ,  and  d i s t ance  f r om the  sou rce

o f  supp ly .  Fo r  t he  Co-Op  Perm i t  a rea ,  t he  app ' l  i ca t i on  o f  a  p roduc t

such  as  Coherex  f rom May  to  Oc tobe r  wou ld  cos t  abou t  $5 ,000 .

The re fo re ,  $39 ,000  i s  es t  f o r  cap i t a l  cos t ,  and  $5 ,000  i s  es t

f o r  annua l  ope ra t i ng  cos t  f o r  em iss i on  con t ro l .

1  1  .5  CLIMATOLOGICAL AND AIR QUALITY MONITORING

The  annua l  p rec ip i t a t i on  w i t h i n  t he  l ease  a rea  ranges  f r om 19  i n

near  the mi  ne o f f i  ce  to  1  5  i  n  a t  the center  o f  the 1  ease area.

S ince  t he  p rec ip i t a t i on  va r i es  s i gn i f i can t l y  w i t h i n  t he  Jease  a rea ,

t he  Co -op  i s  p l ann ing  t o  i ns ta l l  a  p rec ip i t a t i on  gauge  and  w i l l

mon i t o r  i t  r ou t i ne l y .  The  rnon i t o r i ng  resu ' l t  w i l l  be  repo r ted  t o

USGS and  USFS.

A i r  qua l i t y  i s  be j  ng  mon i t o red  a t  t he  
' l ease  

a rea  by  U .P .&L .

th rough  U tah  S ta te  Un i  ve rs i  t y ,  Pa r t i  cu l  a te  a re  the  on l  y  po l  1  u tan t

tha t  m i  gh t  i  mpac t  a i  r  qua l  i  t y  a t  t he  m i  ne  a rea .  I nc reases  i  n

concen t ra t i ons  o f  o the r  po ' l  l ' u tan ts  such  as  su l fu r  d iox ide ,  f i i t r ogen

ox i  de ,  cElrbon monox' i  de ,  and photochemi cal  oxi  dants wou I  d be

neg l  i g i b l e .  The  ma in  sou rce  o f  TSP  wou ld  be  coa l  pa r t i c l es  wh i ch

wouJd  se t t l e  ou t  w i t h i n  sho r t  d i s t ances  (one  m i  o r  l ess )  downw ind .
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The  m in ing  ope ra t i on  wou ' l d  no t  be  a  "ma jo r  sou rce "  under  the

p reven t i  on  o f  s i  gn i  f i  can t  de te r i  o ra t i  on  (  PSD)  regu l  a t i  ons  because

to ta l  annua l  con t ro l  ' l ed  
em i  ss i  ons  o f  pa r t i  cu l  a te  ma t te r  a re

expected to  be I  ess  than 250 ton/  y r  .  Therefore  ,  the requ i  rement

f o r  a  PSD pe rm i t  and  f o r  a i r  qua l i t y  mon i t o r i ng  i s  no t  an t i c i pa ted ,

based  on  t he  7  Ju l y  1980 ,  PSD Regu la t i on  40CFR,  Pa r t s  51 ,  52 ,  53 ,

and  124 .

1  1  .6  B IBL IOGRAPHY

AeroV i  ronmen t ,  f nc .  ,  1977  ,  Assemb l  age  o f  da ta  on  a i  r  qua l  i  t y

cent ra l  and southern Utah and assess ing the impact  o f  coa l

deveJopmen t  i n  t h i s  r eg ion  on  t he  a i r  qua l i t y :  Pasadena ,  Ca . ,

F i  na l  Repo r t .

Env i  ronmenta l  Pro tec t i  on Agency

Denve r ,  Co , ,  U .S .  EPA  Reg ion  V I I I

(  EPA)  , 1 978,  Memorandum 8EA:

Jeppson ,  R .  l l { .  ,  Ashc ro f t ,  G ,  L ,  ,  Hube r ,  A .  L .  ,  s koge rboe ,  G .  V .  ,  and

Bag l  ey ,  J  .  M .  ,  1  968 ,  Hvd ro l  os i  c  A t ]  as  o f  ,U tah ,  U tah  Wate r  Research

Laboratory and State of  Utah Department of  Natural  Resources,

PRWG3S- 1 ,  Utah State Un' i  ve rs i  ty ,  Logan ,  Utah .

R i cha rdson ,  A r1o ,  U tah  S ta te  C l  ima to log i s t ,  U tah  S ta te  Un i ve rs i t y ,

Logan '  U tah ,  i n  a  pe rsona l  commun ica t i on  i n  December  1980 .

i n
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STATE OF UTAH

DEPARTMENT OF HMLTH
. DIVISION OF ENVIRONMENTAL HEATTH
150 West North Templc, P.O. Box 2500, Salt Lake City, Uuh 84110.2500

Decenber n, J983
553-6LA8

emissions frorn any point shall exceed 20![ opacity
EPA test Method 9.

Kcnndh Lee Alltcme, Dlrccto.
Room.174 EO1-533'8121

JamesO. }hson, M.D., Dr.P.H.
. Fseantivc Diraor

801-s334III
I

DlvlsloNs

Conmunry Hev,thScnr:t
Enviaaatnal Hatn
Fomily Hrr'thScrui:s
HtohhCan Fimrctag

tl
OFFICES

Admin&nntc SuYscs
Communy Heabh h'n tinS
Marstcmcat Planniq
Mcdfiol&aminr
Statc Heabh tabnwy

Wendell 0wen
Co-0p Minlrtg Company
P. 0. Box 300
Hurrtlrgton, Utah 84528

FE: Approval 0rder for Modifications
to Air Pollution Control at CoaI
Mjne, Erery County

Dear Mr. Owen:

0n Oetober 28, 1983, tne Executive Secretary published a notice
of intent to approve the modifications to the air pollution
eontml equignent for the surface operations at yolr coal mine in
Emery County. The 30'day public ccxilnent period has expired, and
no eomments were received.

Tl'ris air quality approval order autfrorizes the modifieations as
propsed in your notlce of lntent dated October 14, 1983, with
tfe following operating eonditions:

. t. AlI emission control equiFlent shall be properly installed,
maintained, and operated as pioposed in the notice of lntent

' 'dateO 
Uay 5 , 1980, and subsequent information dated October 14,

-,: .-.1983 .

?. No visi-ble
as measued by

of coal shall not exceed 200 1000 tons
from the Executlve Secretary in accordance

>,-fr

%

scleens,
by water

spFys shall

conveyors, and all transfer
spmys to minimize fugitive

points shall
emissions.

operate whenever the mine is operatlng.
'  t r ' l  

. . . .  - . . - - 1

Il be water sprayed to
per ei$tt hotn shift .-::,i*
lrches for that'day. . ,,,,','t '-:J:



Wendell 0wen
Decembet ffi, 1983
Page 2

6. The stoctgile. and loadout areas shall be sprayed (water or
other suppressant) as dry conditions warrant oi ai determined
necessary by the Executive .Secretary.

7 : A compli?19u inspection shall be performed within t0 days of
tfE date of this appmval order.

The fee for issuing this modified approvar order is $]79.17.(See ernlosures foi breakdown of coils. ) the amount-is payable
to the Utah Department cf Health, sent to the Exeartive Seiretary
of tfE Utah Air Conservation Comfiittee, and is due within 30 dayb
after the approval order date.

Sincerely,

Brent C. Bradford
Executive Secretary
Utah Air Conservation Conrnittee

t"lRlVads
cc: EPA Region VIII (J. philbrook)

Southeastern Distriet Health Dept.
Enclosures (Z)

4367
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STATE OF UTAH
DEPARTMENT OF HEALTH NOHMAN H. BANGEFTER. GOVERNOR

f 8 9 6
SUZANNE OANOOY. M.O.. M.P.H., EXECUTIVE DIBECTOR

FEB 20 IS
533-6108

Melvin A. Coonrod
C0-CP Mining Company
P. 0. Box 1245
Huntington, Utah 84528

RE: Approval Order for Bear Canyon
Mine, Production Increase
Emery Counrty CDS B

Dear Mr. Coonrod:

The above referenced project has besr reviewed by the Executive Secretary,
Utah Air Conservation Comrnittee and found to be consistent with the
requiranents of the utah Air conservation Regulations (uAcR) and the utah Air
Conservation Act. A 30 day public conrnent period was held and all comments
received were evaluated. The conditions of this approval order refleet any
changes to the Executive Secretary's original determination which resulted
from the evaluation of the comments received. This air quality approval
order authorizes the project with the following conditions:

1. C0-F Mining Company shall install the proposed Bear Canyon mine
expansion aecording to the information submitted to the Exmutive
Secretary in the notice of intsrt dated June 3, 1985, and the follow-up
correspondsrce dated Novsrber 18, 1985.

2. Visible emissions from any point ox fugitive source in the
installation or control facilities shall not exceed 2O96 opacity.
0pacity observations of emissions from stationary sotrces shall be
conducted in accordance with 40 CFR 60, AppendiX A, Method 9. 0pacity
observations of mobile sotrrces and intermittent sources shall use
procedures similar to Method 9, but the requirement for observations to
be made at 15 second intervals over a 6 minute period shall not apply.
0pacity of any reading shall not exceed 2O% fat mobile and intermittent
sources.

3. All utpaved haul roads and other operational areas in use shall be
water sprayed to minimize fugitive dust as dry conditions warrant or as
determined necessary by the Executive Secretary. trlater treatment may be
replaced by chemical dust suppression, provided a plan is approved by
the Executive Secretary.

KENNETH L. ALKEMA. ornEcron .1o1r,R-'0ft oF ENVTBoNMENTAL HEALTH

3265 STATE OFFICE BUILOING . P.O. BOX 45500 . SALT LAKE CITY, UTAH 84145-050O o (8O11 533-6121
AN EOUAL OPPOtrTUNITY EMPLOYER



Page 2
C0-F M'ining Company
Approval 0rder/LRl4

a
v a

5.  Al l
shall be

LnM/jg
Vztt0A

.CC: EPA Region VIII (Norm
Southeastern District

Enclosure
Department

1  1B-5

4- f{ater or chemical dust suppression sprays shall be installed to
control dust emissions from th-e following s6utrces:

€ [ o

b.

C .

d .

Mine 0perations

Storage Piles

Crushing/Sereening

Conveying

Load-out

installations and facilities authorized by this approval order
maintained and operated in proper condition.

The fee for issuing thls approval order is $1r0tg.40. The amourt (see
enclosure for brakdown of costs) is payable to the utah Department of Health,
sent to the Executive Secretary, Utah Air Consevation Conmittee, 287A Connor
Street' Salt-Lakq City, Wah 84109 and is due within i0 days after receipt of
this apprcval order. 

- '

6. the Executive Secretary shall be notified upon start-up of the
instalLationr 8s an initlal compliance inspectibn is required.

7. Plant production shall not exceed 4500 houas per year witfrout prior
approval of the Executive Secretary in aceordance with Section 3.L, UACR.

8. In addition to the requirements of this approval order, all
provisions of 40 CFR d0 .Z5g (ttSpS Subpart y ) shall apply to this
installati.on.

9. For purposes of section 3.I.5 UACR a tteontinuous program of
construction't shall be defined as normal operration achieved by July J,
lgg7.

Slncerely,

&ent C. Bnadford
Fxecutive Secretary
tJtah Air Conservation Conrnittee

Huey )
Health


